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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrooptical 
device of a TFT(thin film transistor) active matrix driving 
system that is equipped with input/output terminals 
electrically connectable excellently to an external circuit 



or the like, that is capable of curtailing the number of 
processes in the manufacturing, and that is also capable 
of high definition picture display. 

SOLUTION: This device is equipped with a TFT 30, data 
line 6a, scanning line 3a, capacity line 3b and a pixel 
electrode 9a on a TFT array substrate 10. The pixel 
electrode 9a and the TFT 30 are electrically connected 
by two contact holes 8a, 8b through a barrier layer 80a. 
The input/output terminals are provided with a 




conductive layer for terminals, where the layer is formed 
simultaneously with the same film as that of the barrier 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] To the image display field on a substrate, two or more pixel electrodes, and two or more 
scanning lines and two or more data lines, The thin film transistor connected to said each scanning line 
and said each data line, respectively, It intervenes, respectively between the semi conductor layer of said 
thin film transistor, and said pixel electrode. On the other hand, it has the 1st conductive layer by which 
electrical installation was carried out to said semi-conductor layer, and electrical installation was carried 
out on the other hand to said pixel electrode. Some terminals located around said image display field on 
said substrate are the electro-optic devices characterized by being constituted by the 2nd conductive layer 
which consists of the same film as said 1st conductive layer. 

[Claim 2] Said terminal is an electro-optic device according to claim 1 characterized by including at least 
one of the checking terminals for conducting inspection of the vertical flow terminal for supplying 
common potential to the opposite substrate by which opposite arrangement is carried out, and the 
electro-optic device concerned in an external circuit, the external circuit connection terminal connected, 
and said substrate. 

[Claim 3] Said 2nd conductive layer is an electro optic device according to claim 1 or 2 characterized by 
connecting with the end of the signal wiring which consisted of same film as said data line, and 
constituting said terminal. 

[Claim 4] Said 1st conductive layer and said 2nd conductive layer are an electro-optic device given in any 
1 term of claims 1-3 characterized by intervening between the layers of said scanning line and said data 
line. 

[Claim 5] Said 1st conductive layer and said 2nd conductive layer are an electro-optic device given in any 
1 term of claims 13 characterized by intervening between the layers of said data line and said pixel 
electrode. 

[Claim 6] It is an electro optic device given in any 1 term of claims 1-5 which are further equipped with 
the interlayer insulation film which intervenes between the layers of said 2nd conductive layer and said 
.pixel electrode^ and arexharacterized by the 2nd conductive . layer. yhaymg^said^aper^re.: for ^ermmalsr 

punctured by said interlayer insulation film. - - — - 

[Claim 7] An electro-optic device given in any 1 term* of claims 1-5 characterized by liaving further; the 
interlayer insulation film which intervenes between the layers of said 2nd conductive layer and said pixel 
electrode, and the conductive thin film exposed as a front face for connection of said terminal while being 
formed from the same film as said pixel electrode on said 2nd conductive layer through said aperture for 
terminals punctured by said interlayer insulation film. 

[Claim 8] The electro-optic device according to claim 6 or 7 characterized by the ability of said 2nd 
conductive layer which intervenes between the layers of said 2nd conductive layer and said substrate, 
and which any one layer is formed in the shape of an island at least, and is located in said said puncturing 
circles for terminals to heap up corresponding to the shape of this island in said substrate side of said 2nd 
conductive layer part which sees superficially and is located in said puncturing circles for terminals. 
[Claim 9] Said 1st conductive layer and said 2nd conductive layer are an electro-optic device given in any 
1 term of claims 18 characterized by including a refractory metal. 

[Claim 10] The process which forms the semi conductor layer of a thin film transistor in the image display 
field on a substrate, The process which forms an insulating thin film on said semi conductor layer, and 
the process which forms the scanning line containing a gate electrode on said insulating thin film, The 
process which forms the 1st interlayer insulation film on said scanning line, and the process which 
punctures the 1st contact hole which leads to said each of semi conductor layer to said insulating thin 
film and said 1st interlayer insulation film, At the same time it forms the 1st conductive layer so that 
electrical installation may be carried out to said semi-conductor layer through said 1st contact hole on 
said 1st interlayer insulation film The process which forms the 2nd conductive layer which constitutes a 
terminal partially at least with the same film as said 1st conductive layer around said image display field 
on said substrate, The process which forms the 2nd interlayer insulation film on said 1st conductive layer 
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and said 2nd conductive layer, The process which forms the data line on said 2nd interlayer insulation 
film, and the process which forms the 3rd interlayer insulation film in said data-line Kami, The process 
which forms said aperture for terminals which leads to said 2nd conductive layer at the same time it 
punctures the 2nd contact hole which leads to said 1st interlayer insulation film and said 2nd interlayer 
insulation film at said 1st conductive layer, The manufacture approach of the electro-optic device 
characterized by including the process which forms a pixel electrode so that electrical installation may be 
carried out to said 1st conductive layer through said 2nd contact hole. 

[Claim 11] The process which forms the semi-conductor layer of a thin film transistor in the image display 
field on a substrate, The process which forms an insulating thin film on said semi-conductor layer, and 
the process which forms the scanning line containing a gate electrode on said insulating thin film, The 
process which forms the 1st interlayer insulation film on said scanning line, and the process which 
punctures the 1st contact hole which leads to said semi-conductor layer to said insulating thin film and 
said 1st interlayer insulation film, The process which forms a junction conductive layer so that electrical N 
installation may be carried out to said semi conductor layer through said 1st contact hole from the same 
film as said data line at the same time it forms the data line in the predetermined field on said 1st 
interlayer insulation film, The process which forms the 2nd interlayer insulation film on said data line 
and said junction conductive layer, The process which punctures the 2nd contact hole which leads to said 
2nd interlayer insulation film at said junction conductive layer, At the same time it forms the 1st 
conductive layer on said 2nd interlayer insulation film so that electrical installation can be taken to said 
junction conductive layer through said 2nd contact hole The process which forms the 2nd conductive layer 
which constitutes a terminal partially at least with the same film as said 1st conductive layer around said 
image display field on said substrate, The process which forms the 3rd interlayer insulation film on said 
1st conductive layer and said 2nd conductive layer, The process which punctures said aperture for 
terminals which leads to it at said 2nd conductive layer at the same time it punctures the 3rd contact hole 
which leads to said 1st conductive layer to said 3rd interlayer insulation film, The manufacture approach 
of the electro-optic device characterized by including the process which forms a pixel electrode so that 
electrical installation may be carried out to said 1st conductive layer through said 3rd contact hole. 
[Claim 12] The manufacture approach of the electro -optic device according to claim 10 or 11 characterized 
by forming the signal wiring by which the end was connected to said terminal from the same film as said 
data line in the process which forms said data line. 

[Claim 13] The manufacture approach of the electro-optic device according to claim 10 characterized by to 
include further the process which punctures the contact hole for connecting the end of said signal wiring 
to said terminal at the same time it punctures the contact hole for connecting said data line to said 
semi-conductor layer before the process which forms the signal wiring by which the end was connected to 
said terminal from the same film as said data line in the process which forms said data line, and forms 
- said data • line > -~ ? - ^r- k^y^y^^ >~ : ^ w~ * v c - w ^cr-r-'* - ----- :-:-*>-.-- - :--_\ v -h*>":-?- -r 

[Claim 14] The manufacture approach of' an electro-optic device" given, in any 1 term of claims 10-13 
characterised^ cbhdu^tiv^vthifiL'film" which becomes said pt^cturhlg circle§-fer terminals 

from the same film as said pixel electrode in the process which forms said pixel electrode. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the electro-optic device of a active-matrix drive method, 
and the technical field of the manufacture approach, and belongs to the technical field of the manufacture 
approach of a pixel electrode, the thin film transistor for pixel switching (TFT is called suitably below 
Thin Film TransistorO, the object for an input, the object for an output, or the terminal for I/O especially. 
[0002] 

[Background of the Invention] Switching elements, such as TFT by which came to pinch electrooptic 
material, such as liquid crystal, between the substrates of a pair, and the pixel electrode of plurality 
[ shape / of a matrix ] was prepared in one substrate by being prepared at for example, each pixel 
electrode and each pixel, need to be conventionally connected mutually for this kind of electro optic device. 
However, among both, two or more interlayer insulation films for carrying out the electric insulation of 
wiring and these of the scanning line, a capacity line, the data line, etc. mutually are included, for 
example, since lOOOnm (nano meter) extent or a thicker laminated structure than it exists, it becomes 
difficult to puncture the contact hole for carrying out electrical installation of between both. 
[0003] On the other hand, in this kind of electro-optic device, although the data line, the scanning line, a 
capacity line, etc. are wired in an image display field In the boundary region located around the image 
display field on a substrate For example, since at least one side of either [ at least ] the scanning line or 
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the data line flowing wiring, and the scanning line and the data line is driven, in order to conduct the 
performance test, the signal wiring for supplying various signals, such as a clock signal, a control signal, 
a power-source signal, and a picture signal, to a built-in circumference circuit etc. is wired. And it is 
common that the input/output terminal for connecting such signal wiring with an external circuit is 
prepared in the terminal area which is a part of boundary region. Each signal wiring is formed from the 
film mainly same during wiring in an image display field as the data lines, such as aluminum (aluminum) 
film which is low resistance most, and, more specifically, is formed at least from the same film as the 
scanning lines, such as polish recon film of other signal wiring which needs to intersect this formed into 
low resistance by the dope of impurity ion about a part for an intersection. On the other hand, the pixel 
electrode formed in an image display field is mainly formed from the ITO (Indium Tin Oxide) film which 
is a transparent electrode. 
[0004] 

[Problem(s) to be Solved by the Invention] Under a general request called low*cost*izing in this kind of 
electro-optic device, the reduction of a routing counter and the simplification of a manufacture process in : 
a manufacture process are very important, without sacrificing grace of a display image. 
[0005] However, it sets in the manufacture process which forms an input/output terminal in a terminal 
area like ****. aluminum film and the ITO film of a pixel electrode which constitute especially signal 
wiring If it is made to contact directly, in order that aluminum film may cause electric corrosion, before 
forming a pixel electrode in an image display field, in the manufacture process on the same substrate It is 
necessary to puncture an aperture by setting without puncturing the aperture for terminals (aperture) to 
the interlayer insulation film on the signal wiring which should be made the input/output terminal in a 
terminal area, and removing the unnecessary ITO film and unnecessary interlayer insulation film on the 
part which serves as an aperture after pixel electrode formation. That is, according to the Prior art . 
mentioned above, in order to form an input/output terminal in a terminal area, exclusive processes, such 
as a photolithography process of dedication for input/output terminal formation and an etching process, 
are needed for the image display field separately from the process which forms a pixel electrode etc., the 
routing counter of a manufacture process increases, and there is a trouble that a-manufacture process is 
complicated. 

[0006] On the other hand, although the puncturing process of the aperture of the input/output terminal 
like **** and the puncturing process of the contact hole for pixel electrodes will be able to be temporarily 
performed to coincidence from the ITO film of a pixel electrode, and the polish recon film which 
constitutes the scanning line with sufficient electric affinity if near an input/output terminal is formed 
even if there is little signal wiring Now, the trouble that one the wiring resistance from an input/output 
terminal to signal wiring becomes high, and causes signal degradation by the part which consists of this 
polish recon film arises. 

[0007] Furthermore,' since the front face tor connection : -of- an 4^ --nr^-w 
aperture punctured" by the interlayer insulation* film. located as the upper layer,; the difference of- the" 
■height- of •'the- eSge-p^l''&oh€''hi6&-6f- -ari •'••aperture, aiid the height of tie fro^ --- - r - 

depending on the relation between this difference and the magnitude of an aperture further In making 
sticking-by-pressure connection of the front face for connection, and the external circuits, such as FPC 
(flexible print circuit- flexible printed circuit), with the anisotropy electric conduction film 
(ACF'Anisotropic Conductive Film) etc. The amount of [ of an aperture ] edge interferes and there is also 
a trouble of causing poor sticking by pressure. 

[0008] This invention was made in view of the above-mentioned trouble, and it has the input/output 
terminal in which electrical installation is possible good between external circuits etc., and while the 
routing counter reduction in a manufacture process is possible, let it be a technical problem to offer the 
high-definition electro optic device in which image display is possible and its high -definition manufacture 
approach. 
[0009] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the 
above-mentioned technical problem, to the image display field on a substrate Two or more pixel electrodes, 
The thin film transistor connected to the scanning line and two or more data lines, and two or more said 
each scanning line and said each data line, It has the 1st conductive layer by which intervened between 
the semi conductor layer of said thin film transistor, and said pixel electrode, and electrical installation 
was carried out to said semi conductor layer by one side, and electrical installation was carried out on the 
other hand to said pixel electrode. Some terminals located around said image display field on said 
substrate are constituted by the 2nd conductive layer which consists of the same film as said 1st 
conductive layer. 
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[0010] According to the electro-optic device of this invention, into the image display field, the 1st 
conductive layer intervenes between a semi-conductor layer and a pixel electrode, electrical installation is 
carried out to the semi conductor layer by one side, and electrical installation is carried out on the other 
hand to the pixel electrode. Therefore, the 1st conductive layer becomes possible [ avoiding the difficulty 
in the case of functioning as a conductive layer for the junction for carrying out electrical installation of a 
pixel electrode and the drain field of a semi-conductor layer, for example, carrying out direct continuation 
of between both through one contact hole ] . 

[0011] On the other hand, the 2nd conductive layer consists of the same film as the 1st conductive layer in 
a terminal, and constitutes a terminal partially at least. Therefore, in the manufacture process of the 
electro-optic device concerned, the formation process of the 2nd conductive layer in a terminal area can be 
performed to the formation process and coincidence of the 1st conductive layer in an image display field. 
That is, since a part of exclusive processes [ at least ] for forming a terminal are reducible, the 
simplification of a manufacture process is attained and the electro-optic device concerned can be 
manufactured comparatively easily. 

[0012] In the mode of 1 of the electro-optic device of this invention, said terminal contains at least one of 
the checking terminals for conducting inspection of the vertical flow terminal for supplying common 
potential to the opposite substrate by which opposite arrangement is carried out, and the electro-optic 
device concerned in an external circuit, the external circuit connection terminal connected, and said 
substrate. 

[0013] According to this mode, a part of exclusive processes [ at least ] for forming at least one of an 
external circuit connection terminal, a vertical flow terminal, and checking terminals in a terminal area 
are reducible. 

[0014] It connects with the end of the signal wiring which consisted of same film as said data line, and 
said 2nd conductive layer constitutes said terminal from other modes of the electro-optic device of this 
invention. 

[0015] According to this mode, the same film as the data line is for example, aluminum (aluminum) film. 
The signal wiring of a predetermined class For example, the drive circuit for conducting the performance 
test, since at least one side of either [ at least ] the scanning line or the data line flowing wiring, and the 
scanning line and the data line is driven, They are wiring for supplying various signals, such as a clock 
signal, a control signal, a power- source signal, and a picture signal, to circumference circuits, such as an 
inspection circuit, constant potential wiring which results in the vertical flow terminal connected to an 
opposite substrate. Thus, by constituting the terminal of the signal wiring which consisted of same film as 
the data line from the 2nd conductive layer, a part of exclusive processes [ at least ] for forming this 
terminal are reducible. Furthermore, resistance from a terminal to signal wiring can be made small by 
forming the 2nd conductive layer from low electrical resistance materials. 
[0016] In-other-modes of-the- electro-bpti^ device of thi 

conductive layer inter vene.be tween the.layers of said' scanning line and saidrdata. line. : . : ; : -:: ~ 

■= [0017] According to this moderin an image display field; the electrical installation of 'a pixel electxode and 
the semi-conductor layer can be carried out by the 1st conductive layer which intervenes between the 
layers of the scanning line and the data line. On the other hand, a part of exclusive processes [ at least ] 
. for forming this terminal are reducible by constituting a terminal from the 2nd conductive layer which 
intervenes between the layers of the scanning line and the data line about a terminal. 
[0018] In other modes of the electro-optic device of this invention, said 1st conductive layer and said 2nd 
conductive layer intervene between the layers of said data line and said pixel electrode. 
[0019] According to this mode, in an image display field, the electrical installation of a pixel electrode and 
the semi conductor layer can be carried out by the 1st conductive layer which intervenes between the 
layers of the data line and a pixel electrode. On the other hand, a part of exclusive processes [ at least ] for 
forming this terminal are reducible by constituting a terminal from the 2nd conductive layer which 
intervenes between the layers of the data line and a pixel electrode about a terminal. In addition, in this 
mode, it may have further the junction conductive layer which consists of the same layer as the data fine, 
and relays the 1st conductive layer and a semi conductor layer, two conductive layers called the 1st 
conductive layer and a junction conductive layer may be relayed, and electrical installation of a pixel 
electrode and the semi -conductor layer may be carried out. 

[0020] In other modes of the electro-optic device of this invention, it has further the interlayer insulation 
film which intervenes between the layers of said 2nd conductive layer and said pixel electrode, and the 
2nd conductive layer has the aperture for terminals punctured by said interlayer insulation film. 
[0021] According to this mode, since it is exposed as a front face for connection of a terminal through the 
aperture for terminals punctured by the interlayer insulation film, the 2nd conductive layer becomes 
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connectable with the anisotropy electric conduction film etc. about the 2nd conductive layer and external 
circuits, such as FPC, through the aperture for terminals. 

[0022] In other modes of the electro-optic device of this invention, it has further the interlayer insulation 
film which intervenes between the layers of said 2nd conductive layer and said pixel electrode, and the 
conductive thin film exposed as a front face for connection of said terminal while being formed from the 
same film as said pixel electrode on said 2nd conductive layer through the aperture punctured by said 
interlayer insulation film. 

[0023] According to this mode, since the conductive thin film is formed from the same film as a pixel 
electrode on the 2nd conductive layer looked into through the aperture for terminals punctured by the 
interlayer insulation film and it is exposed as a front face for connection of a terminal, the 2nd conductive 
layer becomes connectable with the anisotropy electric conduction film etc. about a conductive thin film 
and external circuits, such as FPC, through the aperture for terminals. When it constitutes a pixel 
electrode from ITO film especially, the conductive thin film and anisotropy electric conduction film which 
similarly consist of ITO film can be connected with very sufficient adhesion. And since the conductive thin 
film which constitutes the front face for connection of such a terminal can be formed in the process and 
coincidence which form a pixel electrode, it can attain the simplification of a manufacture process. 
[0024] In the mode in which these apertures for terminals were punctured, to said substrate side of said 
2nd conductive layer part which sees superficially and is located in said puncturing circles for terminals, 
any one layer is formed in the shape of an island at least, and said 2nd conductive layer which intervenes 
between the layers of said 2nd conductive layer and said substrate and which is located in said 
puncturing circles for terminals can be heaping up corresponding to the shape of this island. 
[0025] According to this mode, to the puncturing circles for terminals, the 2nd conductive layer which one 
layer or two or more conductive layers which consist of the same film as the same film for example, as a 
semi-conductor layer, the scanning line, and the same film and the data line are formed in the shape of an 
island, and is similarly formed on this in the puncturing circles for terminals can be heaped up 
corresponding to the shape of an island. For this reason, in case the anisotropy electric conduction film is 
stuck to the front face for connection of the terminal which consists of the 2nd conductive layer or the 
conductive thin film in the interior of the aperture for terminals by pressure and it connects with it, poor 
sticking by pressure resulting from the height of the front face for connection concerned being too lower 
than the height on the front face of a edge of the aperture for terminals can be prevented. 
[0026] In other modes of the electro-optic device of this invention, said 1st conductive layer and said 2nd 
conductive layer contain a refractory metal. 

[0027] According to this mode, the 1st conductive layer and the 2nd conductive layer consist of the metal 
simple substance containing at least one of Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo 
(molybdenum), and Pb(s) (lead), an alloy, metal silicide, etc. For this reason, by high temperature 

•^*w^processing4n-th 

formation in. a manufacture process; the 1st conductive layer -and the 2nd conductive layer concerned: 
" " : -^d&fdrmv or do not break.- Mofe^ to signal wiring- can be made small by 

forming the 2nd conductive layer with a refractory metal. However, the 1st conductive layer and the 2nd 
conductive layer may be formed from the polish recon film formed into low resistance by the dope of 
impurity ion. 

[0028] In order that the manufacture approach of the 1st electro-optic device of this invention may solve 
the above-mentioned technical problem The process which forms the semi-conductor layer of a thin film 
transistor in the image display field on a substrate, The process which forms an insulating thin film on 
said semi conductor layer, and the process which forms the scanning line containing a gate electrode on 
said insulating thin film, The process which forms the 1st interlayer insulation film on said scanning line, 
and the process which punctures the 1st contact hole which leads to said semi conductor layer to said 
insulating thin film and 1st interlayer insulation film, At the same time it forms the 1st conductive layer 
so that electrical installation may be carried out to said semi conductor layer through said 1st contact 
hole on said 1st interlayer insulation film The process which forms the 2nd conductive layer which 
constitutes a terminal partially at least with the same film as said 1st conductive layer around said image 
display field on said substrate, The process which forms the 2nd interlayer insulation film on said 1st 
conductive layer and said 2nd conductive layer, The process which forms the data line on said 2nd 
interlayer insulation film, and the process which forms the 3rd interlayer insulation film in said data-line 
Kami, The process which forms the aperture for terminals which leads to said 2nd conductive layer at the 
same time it punctures the 2nd contact hole which leads to said 1st interlayer insulation film and said 
2nd interlayer insulation film at said 1st conductive layer, The process which forms a pixel electrode so 
that electrical installation may be carried out to said 1st conductive layer through said 2nd contact hole is 
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included. 

[0029] According to the manufacture approach of the 1st electro-optic device of this invention, in an image 
display field, a semiconductor layer, an insulating thin film, the .scanning line, and the 1st interlayer 
insulation film are formed in this order. Next, the 1st contact hole which leads to a semi conductor layer 
is punctured by an insulating thin film and the 1st interlayer insulation film, and the 1st conductive layer 
is formed so that electrical installation may be carried out to a semi-conductor layer. The 2nd conductive 
layer which can come, simultaneously constitutes a terminal partially at least is formed from the same 
film as the 1st conductive layer. Furthermore, on these 1st conductive layers and the 2nd conductive layer, 
the 2nd interlayer insulation film, the data fine, and the 3rd interlayer insulation film are formed in this 
order. Next, in an image display field, the 2nd contact hole which leads to the 1st conductive layer at the 
1st interlayer insulation film and the 2nd interlayer insulation film is punctured, and the aperture for 
terminals which can come, simultaneously leads about a terminal at the 2nd conductive layer is formed. 
And in an image display field, a pixel electrode is formed so that electrical installation may be carried out 
to the 1st conductive layer through the 2nd contact hole. Thus, since the 1st conductive layer and the 2nd 
conductive layer are formed in coincidence from the same film, the 2nd contact hole and the open pore 
section for terminals are formed in coincidence and a part of exclusive processes [ at least ] for forming a 
terminal are reducible, the simplification of the manufacture process concerned can be attained. 
[0030] In order that the manufacture approach of the 2nd electro-optic device of this invention may solve 
the above-mentioned technical problem The process which forms the semi conductor layer of a thin film 
transistor in the image display field on a substrate, The process which forms an insulating thin film on 
said semi conductor layer, and the process which forms the scanning line containing a gate electrode on 
said insulating thin film, The process which forms the 1st interlayer insulation film on said scanning line, 
and the process which punctures the 1st contact hole which leads to said semi-conductor layer to said 
insulating thin film and said 1st interlayer insulation film, The process which forms a junction conductive 
layer so that electrical installation may be carried put to said semi conductor layer through said 1st 
contact hole from the same film as said data line at the same time it forms the. data line on said 1st 
interlayer insulation film, The process which forms the 2nd interlayer insulation film on said data line 
and said junction conductive layer, The process which punctures the 2nd contact hole which leads to said 
2nd interlayer insulation film at said junction conductive layer, At the same time it forms the 1st 
conductive layer so that electrical installation may be carried out to said junction conductive layer 
through said 2nd contact hole on said 2nd interlayer insulation film The process which forms the 2nd 
conductive layer which constitutes a terminal partially at least around said image display field on said 
substrate, The process which forms the 3rd interlayer insulation film on said 1st conductive layer and 
said 2nd conductive layer, The process which punctures the aperture for terminals which leads to it at 
said 2nd conductive layer at the same time it punctures the 3rd contact hole which leads to said 1st 
^ ^• ^ GO^ 

that electrical"installatidn may be' carried rout through said 3rd contact hole at said' 1st conductive layer 

[0031] According to the manufacture approach of the 2nd electro-optic device of this invention, in an 
image display field, a semi-conductor layer, an insulating thin film, the scanning line, and the 1st 
interlayer insulation film are formed in this order. Next, the 1st contact hole which leads to a 
semi conductor layer is punctured by an insulating thin film and the 1st interlayer insulation film, the 
data line is formed on this, and a junction conductive layer is formed from the same film as the data line 
so that it can come, simultaneously electrical installation may be carried out to a semi-conductor layer 
through the 1st contact hole. Furthermore, the 2nd interlayer insulation film is formed on these data 
lines and a junction conductive layer. Next, in an image display field, the 1st conductive layer is formed so 
that the 2nd contact hole which leads to a junction conductive layer may be punctured by the 2nd 
interlayer insulation film and electrical installation may be carried out to it at a junction conductive layer. 
The 2nd conductive layer which can come, simultaneously constitutes a terminal from same film as the 
1st conductive layer partially at least is formed. Next, the 3rd interlayer insulation film is formed on 
these 1st conductive layers and the 2nd conductive layer. Next, in an image display field, the 3rd contact 
hole which leads to the 3rd interlayer insulation film at the 1st conductive layer is punctured. The 
aperture for terminals which can come, simultaneously leads to the 3rd interlayer insulation film about a 
terminal at the 2nd conductive layer is formed. Thus, since the 1st conductive layer and the 2nd 
conductive layer are formed in coincidence from the same film, the 3rd contact hole and the aperture for 
terminals are punctured by coincidence and a part of exclusive processes [ at least ] for forming a terminal 
are reducible, the simplification of the manufacture process concerned can be attained. 
[0032] In the mode of 1 of the manufacture approach of the 1st or 2nd electro-optic device of this invention, 
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the signal wiring by which the end was connected to said terminal from the same film as said data line is 
formed in the process which forms said data line. 

[0033] According to this mode, the same film as the data line is for example, aluminum film, and signal 
wiring is either [ at least ] the scanning line or the data line flowing wiring, wiring for supplying various 
signals to the so-called built-in circumference circuit where the circumference circuit was made together 
with the thin film transistor on the substrate since either [ at least ] the scanning line or the data line was 
driven, etc. Thus, by constituting the terminal of the signal wiring which consisted of same film as the 
data line from the 2nd conductive layer, a part of exclusive processes [ at least ] for forming this terminal 
are reducible. Furthermore, resistance from a terminal to signal wiring can be made small by forming the 
2nd conductive layer from low electrical resistance materials. 

[0034] In other modes of the manufacture approach of the 1st electro-optic device of this invention, in the 
process which forms said data line, the process which punctures the contact hole for connecting the end of 
said signal wiring to said terminal is further included at the same time it punctures the contact hole for 
connecting said data line to said semi-conductor layer before the process which forms the signal wiring by 
which the end was connected to said terminal from the same film as said data line, and forms said data 
line. 

[0035] According to this mode, a part of exclusive processes [ at least ] for forming this terminal are 
reducible by constituting the terminal of the signal wiring which consisted of same film as the data line 
from the 2nd conductive layer. Furthermore, the contact hole for connecting the contact hole for 
connecting the data line to a semi conductor layer and the end of signal wiring to a terminal can be 
punctured to coincidence. In addition, resistance from a terminal to signal wiring can be made small by 
forming the 2nd conductive layer from low electrical resistance materials. 

[0036] In other modes of the manufacture approach of the 1st or 2nd electro-optic device of this invention, 
the conductive thin film which becomes said puncturing circles for terminals from the same film as said 
pixel electrode is formed in the process which forms said pixel electrode. 

[0037] According to this mode, form the conductive thin film which becomes the puncturing circles for 
terminals from the same film as a pixel electrode, but On the 2nd conductive layer looked into through 
the aperture for terminals punctured by the interlayer insulation film, the 2nd conductive layer Since the 
conductive thin film is formed from the same film as a pixel electrode and it is exposed as a front face for 
connection of a terminal, it becomes connectable with the anisotropy electric conduction film etc. about a 
conductive thin film and external circuits, such as FPC, through the aperture for terminals. When it 
constitutes a pixel electrode from ITO film especially, the conductive thin film and anisotropy electric 
conduction film which similarly consist of ITO film can be connected with very sufficient adhesion. And 
since the conductive thin film which constitutes the front face for connection of such a terminal can be 
formed in the process and coincidence which form a pixel electrode, it can attain the simplification of a 
■-vs~^v xjnamifacture-proGess^"' 3 ^^^ v^^v^-i^^,^?^^^ 

[0038] . Such an "operation ~and . other gains of this invention are made; clear from the rgestahr of the 

operation explained below. - ---- --- - — ~ ~ - ■ • 

[0039] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0040] (The 1st operation gestalt of an electro-optic device) The configuration of the liquid crystal 
equipment which is the 1st operation gestalt of the electro-optic device by this invention is explained with 
reference to drawing 5 from drawing 1 . Drawing 1 is equal circuits, such as various components in two or 
more pixels formed in the shape of [ which constitutes the image display field of liquid crystal equipment ] 
a matrix, and wiring, drawing 2 is a top view of two or more pixel groups where the TFT array substrate 
with which the data line in an image display field, the scanning line, a pixel electrode, etc. were formed 
adjoins each other, and drawing 3 is the A- A' sectional view of drawing 2 . Moreover, drawing 4 is the top 
view of the input/output terminal in a terminal area, and drawing 5 is the B B f sectional view of drawing 
4 . In addition, in order to make each class and each part material into the magnitude of extent which can 
be recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 3 and drawing 5 . 

[0041] In drawing 1 , two or more formation of TFT30 for two or more pixels formed in the shape of 
[ which constitutes the image display field of the liquid crystal equipment in this operation gestalt ] a 
matrix to control pixel electrode 9a and pixel electrode 9a is carried out at the shape of a matrix, and 
data line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals Si, S2, --, Sn written in data line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data line 6a which adjoin each 
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other. Moreover, scanning line 3a is electrically connected to the gate of TFT30, and it consists of 
predetermined timing so that the scan signals Gl, G2, --, Gm may be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 9a 
writes in the picture signals SI, S2, Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance of 
the picture signals Si, S2, --, Sn of the predetermined level written in liquid crystal through pixel 
electrode 9a is carried out between the counterelectrodes (it mentions later) formed in the opposite 
substrate (it mentions later). When the orientation and order of molecular association change with the 
voltage levels impressed, liquid crystal modulates light and enables a gradation display. According to the 
electrical potential difference impressed when it was in no MARI White mode, passage of this liquid 
crystal part of incident light is made impossible, if it is in NOMA reeve rack mode, according to the 
impressed electrical potential difference, passage of this liquid crystal part of incident light will be 
enabled, and light with the contrast according to a picture signal will carry out outgoing radiation from 
liquid crystal equipment as a whole. Here, in order to prevent the held picture signal leaking, storage 
capacitance 70 is added to the liquid crystal capacity and juxtaposition which are formed between pixel 
electrode 9a and a counterelectrode. For example, as for the electrical potential difference of pixel 
electrode 9a, only time amount also with triple figures longer than the time amount to which the source 
electrical potential difference was impressed is held with storage capacitance 70. Thereby, it is improved 
further and a maintenance property can realize the high liquid crystal equipment of a contrast ratio. 
[0042] In drawing 2 , on the TFT array substrate of liquid crystal equipment, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a0 is prepared in the shape of a matrix, and 
data-line 6a, scanning-line 3a, and capacity line 3b are prepared respectively along the boundary of pixel 
electrode 9a in every direction. Electrical installation of the data-line 6a is carried out to the 
below mentioned source field among semi-conductor layer la which consists of polish recon film etc. 
through contact hole 5a. Pixel electrode 9a Conductive layer (barrier layer is called hereafter) 80a which 
is formed in the field shown with the slash of a drawing Nakamigi riser, respectively, and functions as a 
buffer is relayed, and electrical installation is carried out to the below-mentioned drain field among 
semi-conductor layer la through 1st contact hole 8a and 2nd contact hole 8b. Moreover, scanning-line 3a 
is arranged so that channel field la* (field of the slash of drawing Nakamigi going down) may be 
countered among semi conductor layer la, and scanning-line 3a functions as a gate electrode. Thus, 
TFT30 by which opposite arrangement of the scanning-line 3a was carried out as a gate electrode is 
formed in the crossing part of scanning-line 3a and data-line 6a at channel field la 1 , respectively. . 
[0043] capacity line 3b has the lobe boiled and projected along with data-line 6a from the main track 
section mostly extended in the shape of a straight line along with scanning-line 3a, and the part which 
intersects data-line 6a. 

[0044]- Moreover^ :1st Mght-shielding- film •dla^ may be prepared~in~the^fi"ald -sh^ 

drawing, respectively /so that it:may*pass along scanning-line 3a; capacity line 3b, andrthe TFT30 bottom, 
in drawing 2 . the part which intersects data-line 6a more specifically forms 1st light- shielding film-lla in- 
the method of drawing Nakashita broadly, respectively while it is formed in the shape of stripes along 
with scanning-line 3a - having - **** this broad part - every - TFT - channel field la' is seen from a 
TFT array substrate side at least, and it is made to prepare in a wrap location, respectively 
[0045] Next, as shown in the sectional view of drawing 3 , liquid crystal equipment is equipped with the 
TFT array substrate 10 which constitutes an example of the substrate of while it is transparence, and the 
opposite substrate 20 which it is the transparence by which opposite arrangement is carried out at this, 
and also constitutes an example of the substrate of a way. The TFT array substrate 10 consists for 
example, of a quartz substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. Pixel electrode 9a is prepared in the TFT array substrate 10, and the orientation film 16 with 
which predetermined orientation processing of rubbing processing etc. was performed is formed in the 
bottom. Pixel electrode 9a consists of transparent conductive thin films, such as for example, ITO film. 
Moreover, the orientation film 16 consists of organic thin films, such as for example, a polyimide thin film. 
[0046] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 
(common electrode) 21 is formed, and the orientation film 22 with which predetermined orientation 
processing of rubbing processing etc. was performed is formed in the bottom. A counterelectrode 21 
consists of transparent conductive thin films, such as for example, ITO film. Moreover, the orientation 
film 22 consists of organic thin films, such as a polyimide thin film. 

[0047] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed 
in the location which adjoins each pixel electrode 9a at the TFT array substrate 10. 

[0048] As further shown in the opposite substrate 20 at drawing 3 , the 2nd light- shielding film 23 is 
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formed in the non-opening field of each pixel. For this reason, incident light does not invade into channel 
field la' of semi conductor layer la of TFT30 for pixel switching, source side LDD (Lightly Doped Drain) 
field lb, and drain side LDD field lc from the opposite substrate 20 side. Furthermore, the 2nd 
light- shielding film 23 has functions, such as color mixture prevention of the color material at the time of 
forming improvement in contrast, and a color filter. 

[0049] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 
which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid 
crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal which 
mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material (spacer), such as glass fiber for making 
distance between both substrates into a predetermined value or a glass bead, is mixed. 
[0050] Furthermore, as shown in drawing 3 , in the location which counters TFT30 for pixel switching 
respectively, 1st light- shielding film 11a is prepared between the TFT array substrate 10 and each TFT30 
for pixel switching. 1st light- shielding film 11a consists of a metal simple substance containing at least 
one of Ti, Cr, W, Ta, Mo, and Pb(s) which are a desirable opaque refractory metal, an alloy, metal silicide, 
etc. If constituted from such an ingredient, 1st light; shielding film 11a is destroyed by high temperature 
processing in the formation process of TFT30 for pixel switching performed after the formation process of 
1st light- shielding film 11a on the TFT array substrate 10, or it can avoid fusing by it. Since 1st 
light- shielding film 11a is formed, the situation which carries out incidence to channel field la' of TFT30 
for pixel switching which the reflected light (return light) from the TFT array substrate 10 side etc. tends 
to excite to light, source side LDD field lb, and drain side LDD field lc can be prevented, and the property 
of TFT30 for pixel switching does not deteriorate according to generating of the photocurrent resulting 
from this. 

[0051] Furthermore, the substrate insulator layer 12 is formed between 1st light- shielding film 11a and 
two or more TFT30 for pixel switching. The substrate insulator layer 12 is formed in order to carry out 
the electric insulation of the semi-conductor layer la which constitutes TFT30 for pixel switching from 
1st light- shielding film 11a. Furthermore, the substrate insulator layer 12 also has a function as 
substrate film for TFT30 for pixel switching by being formed all over the TFT array substrate 10. That is, 
it has the function to prevent degradation of the property of TFT30 for pixel switching with the dry area 
at the time of polish of the front face of the TFT array substrate 10, the dirt which remains after washing. 
The substrate insulator layer 12 consists of high insulation glass, such as NSG (non doped silicate glass), 
"* - ~^^PSG-(phosphoriis silicate'glass)rBSQ (boron silicate glass),^and^BESG^ (borbn-iphosphorus^ silicate -glass) r 4 
7": " or silicon oxide . film, a: -Silicon nitride film; etc. The substrate. insulator~layer .I2 can also protect the - 
" : - " situation where 1st flight* shielding fihir 11a pollutes the -TFT30 -grade for pixel-switehing: - — ---- -- -r 

[0052] 1st storage capacitance 70a is constituted by considering as the 1st dielectric film which considered 
as the If of the 1st storage capacitance electrodes, used as the 2nd storage capacitance electrode a part of 
capacity line 3b which counters this, installed [ semi conductor layer la was installed from high 
concentration drain field le, and ] the insulating thin film 2 containing gate dielectric film with this 
operation gestalt from the location which counters scanning-line 3a, and was pinched by inter-electrode 
[ these ]. Furthermore, by using a part of this 2nd storage capacitance electrode and barrier layer 80a 
which counters as the 3rd storage capacitance electrode, and forming the 1st interlayer insulation film 81 
in inter-electrode [ these ], the 1st interlayer insulation film 81 functions as the 2nd dielectric film, and 
2nd storage capacitance 70b is formed. And parallel connection of these 1st storage capacitance 70a and 
the 2nd storage capacitance 70b is carried out through 1st contact hole 8a, and storage capacitance 70 is 
constituted. Here, high concentration drain field le of semi conductor layer la is installed in the bottom 
of data line 6a and scanning-line 3a, and forms TFT30 for pixel switching, opposite arrangement is 
carried out through the insulating thin film 2, it considers as the If of the 1st storage capacitance 
electrodes, and the insulating thin film 2 functions on the capacity line 3b part similarly extended along 
with data hne 6a and scanning-line 3a as the 1st dielectric film. 

[0053] TFT30 for pixel switching has LDD structure. Scanning-line 3a, Channel field la* of 
semi -conductor layer la in which a channel is formed of the electric field from concerned scanning-line 3a, 
The insulating thin film 2, data line 6a containing the gate dielectric film with which scanning-line 3a 
and semi conductor layer la are insulated, Id list of high concentration source fields of low concentration 
source field (source side LDD field) lb of semi conductor layer la and low concentration drain field (drain 
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side LDD field) lc, and semi conductor layer la is equipped with high concentration drain field le. One to 
which it corresponds of two or more pixel electrode 9a relays barrier layer 80a to high concentration drain 
field le, and it is connected to it. The source field and drain field of semi-conductor layer la are formed by 
doping the impurity ion the object for n molds of predetermined concentration, or for p molds like the 
after-mentioned according to whether the channel of n mold or p mold is formed. TFT of an n-type 
channel has the advantage that a working speed is quick, and it is used as TFT30 for pixel switching 
which is the switching element of a pixel in many cases, this operation gestalt ■■ especially - data-line 6a 
- aluminum etc. - low - it consists of protection-from -light nature and conductive thin films, such as 
metal membrane metallurgy group silicide [ **** ]. [, such as alloy film, ] Moreover, on barrier layer 80a 
and the 1st interlayer insulation film 81, the 2nd interlayer insulation film 4 with which contact hole 8b 
which leads to contact hole 5a and barrier layer 80a which lead to Id of high concentration source fields 
was formed respectively is formed. Electrical installation of the data-line 6a is carried out to Id of high 
concentration source fields through Id [ of this high concentration source field ] contact hole 5a. 
Furthermore, on data-line 6a and the 2nd interlayer insulation film 4, the 3rd interlayer insulation film 7 
with which contact hole 8b to barrier layer 80a was formed is formed. Through this contact hole 8b, 
electrical installation of the pixel electrode 9a is carried out to barrier layer 80a, it relays barrier layer 
80a further, and electrical installation is carried out to high concentration drain field le through contact 
hole 8a. The above-mentioned pixel electrode 9a is prepared in the top face of the 3rd interlayer 
insulation film 7 constituted in this way. Thus, although TFT30 for pixel switching has LDD structure as 
mentioned above preferably, it may be TFT of the self aryne mold which may have the offset structure 
which does not drive impurity ion into low concentration source field lb and low concentration drain field 
lc, drives in impurity ion by high concentration by using as a mask the gate electrode which consists of a 
part of scanning-line 3a, and forms the high concentration source and a drain field in self align. 
[0054] In addition, although considered as the single gate structure which has arranged one gate 
electrode which consists of a part of scanning-line 3a of TFT30 for pixel switching among Id [ of high 
concentration source fields ], and high concentration drain field le with this operation gestalt, two or 
more gate electrodes may be arranged among these. Under the present circumstances, to each gate 
electrode, the same signal is made to be impressed. Thus, if TFT is constituted above the dual gate or the 
triple gate, the leakage current of a channel and a source-drain field joint can be prevented, and the 
current at the time of OFF can be reduced. If at least one of these gate electrodes is made into LDD 
structure or^ offset structure, the OFF state current can be reduced further and the stable switching 
element can be obtained. 

[0055] Especially with the liquid crystal equipment of this operation gestalt, on the TFT array substrate 
10, it is prepared so that data-line 6a and scanning-line 3b may carry out a phase crossover in three 
dimensions through the 2nd interlayer insulation film 4. And barrier layer 80a intervenes between 

--semi-conduetor^ 

concentration drain. field" lerand the pixel electrode^ 9a via contact hole 8a and contact hole;8b: For this 
reasori7 as compared with the case where one contact hole is punctured; the path of contact hole 8a and 
contact hole 8b can be made small from pixel electrode 9a to a drain field, respectively. That is, etching 
precision must stop the dry etching which can make the path of a contact hole small on the way, and when 
puncturing one contact hole, in order to fall (for example, in order to prevent the thrust omission in about 
50nm very thin semi-conductor layer la), it must construct a process so that it may finally puncture to 
semi conductor layer la by wet etching, so that a contact hole will be punctured deeply, if the selection 
ratio at the time of etching is low. Or it will be necessary to be based on dry etching, to run and to prepare 
the polish recon film for prevention separately. On the other hand, with this operation gestalt, since what 
is necessary is just to connect pixel electrode 9a and high concentration drain field le by two in-series 
contact hole 8a and contact hole 8b, it becomes possible to puncture these contact hole 8a and contact hole 
8b by dry etching, respectively. Or it becomes possible to shorten distance punctured by wet etching at 
least. However, in order to attach some taper to contact hole 8a and contact hole 8b, respectively, it may 
dare to be made to perform short-time wet etching after dry etching comparatively. 

[0056] Since the hollow and irregularity which the path of contact hole 8a and contact hole 8b can be 
made small, respectively, and are formed in the front face of barrier layer 80a in contact hole 8a are also 
small and end according to this operation gestalt as mentioned above, flattening in the part of pixel 
electrode 9a located in the upper part is promoted. Furthermore, since the hollow and irregularity which 
are formed in the front face of pixel electrode 9a in contact hole 8b are also small and end, flattening in 
the part of this pixel electrode 9a is promoted. 

[0057] As shown in drawing 4 and drawing 5 , the input/output terminal is constituted from 80s of 
conductive layers for terminals which consist of the same film as barrier layer 80a in the pixel section by 
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the terminal area which is a part of boundary region located around an image display field. The substrate 
insulator layer 12 in the pixel section shown by drawing 2 and drawing 3 , the insulating thin film 2, and 
the 1st interlayer insulation film 81 are more specifically formed also in this terminal area as it is, on the 
1st interlayer insulation film 81, it is formed from the same film as barrier layer 80a, and 80s of 
conductive layers for terminals whose flat-surface configuration is an island-like is formed. The 2nd 
interlayer insulation film 4 is formed on 80s of conductive layers for terminals, and on the 2nd interlayer 
insulation film 4, 6s of signal wiring which consists of the same film (namely, aluminum film) as data-line 
6a is formed so that 80s of conductive layers for terminals and electrical installation can be taken through 
two or more contact hole 5s. Furthermore, the 3rd interlayer insulation film 7 is formed on 6s of signal 
wiring. And 8s (an aperture is called suitably hereafter.) of apertures for terminals with a flat-surface 
configuration somewhat smaller than 80s of conductive layers for terminals is punctured by the 2nd 
interlayer insulation film 4 and the 3rd interlayer insulation film 7, and 80s of conductive layers for 
terminals is exposed as a front face for connection of the input/output terminal concerned in 8s of this 
aperture. In addition, an input/output terminal is mind which contains various kinds of terminals, such 
as a checking terminal for conducting inspection of the vertical flow terminal for supplying common 
potential to the opposite substrate by which opposite arrangement is carried out, and the electro-optic 
device concerned, in an external circuit, the terminal for external circuit connection connected, and said 
substrate. Moreover, an input/output terminal is the mind containing the terminal of both for the object 
for an input, the object for an output or an input, and an output. In 6s of signal wiring, on the other hand, 
for example, scanning-line 3a, data-line 6a, and flowing wiring, The scanning-line drive circuit for 
conducting the performance test, since scanning-line 3a and data-line 6a are driven, In built-in 
circumference circuits, such as a data-line drive circuit and an inspection circuit, a clock signal, a control 
signal, It is mind including wiring for supplying various signals, such as a power- source signal and a 
picture signal, constant potential wiring which results in the vertical flow terminal connected to an 
opposite substrate, and electrical installation is carried out through an external circuit etc. and the 
input/output terminal concerned. 

[0058] Therefore, in the process which manufactures the liquid crystal equipment of this operation gestalt, 
the formation process of 80s of conductive layers for terminals in a terminal area can be performed to the 
formation process and coincidence of barrier layer 80a in an image display field. Furthermore, contact 
hole 5s in a terminal area, since it is punctured by contact hole 5a for connecting data-line 6a in the pixel 
section to semi conductor layer la, and coincidence, the puncturing process of dedication is not needed. 
Furthermore, since it is punctured by 2nd contact hole 8b for connecting pixel electrode 9a in the pixel 
section to barrier layer 80a also about 8s also of apertures, and coincidence again, the puncturing process 
of dedication is not needed. In order to prevent the electric corrosion by contact on the ITO film in case 
pixel electrode 9a is formed at subsequent processes when exposing by this aluminum film of the same 
-Mm as data line 6a whic^ 

Siiice the puncturing processes of the 3rd interlayer insulation film;7 of having.performed.pixel electrode 
'3 k after formation are reducible;- the simplification of- a* manufacture process -is- attained- and-the-liquid- 
crystal equipment concerned can be manufactured comparatively easily, and is built as liquid crystal 
equipment of comparison low cost. 

[0059] Especially with this operation gestalt, 80s of conductive layers for terminals consists of the metal 
simple substance containing at least one of Ti, Cr, W, Ta, Mo, and Pb(s), an alloy, metal silicide, etc. For 
this reason, 80s of conductive layers for terminals does not deform or break by high temperature 
processing in the various processes performed after formation of 80s of conductive layers for terminals in 
a manufacture process. Moreover, resistance from the front face for connection of an input/output 
terminal to signal wiring can be made small by forming 80s of conductive layers for terminals with a 
refractory metal. 

[0060] With this operation gestalt, moreover, barrier layer 80a and 80s of conductive layers for terminals 
It intervenes between the layers of scanning-line 3a and data-line 6a. 80s of . conductive layers for 
terminals Since it has exposed as a front face for connection of an input/output terminal through 8s of 
apertures punctured by the 2nd interlayer insulation film 4 and the 3rd interlayer insulation film 7, it 
becomes connectable with the anisotropy electric conduction film etc. through 8s of apertures about 80s of 
conductive layers for terminals, and external circuits, such as FPC. 

[0061] (The 2nd operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 2nd operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 6 and drawing 7 . Drawing 6 is the top view of the input/output 
terminal in a terminal area, and drawing 7 is the C C sectional view of drawing 6 . In addition, about the 
same component as the 1st operation gestalt shown in drawing 4 and drawing 5 in the 2nd operation 
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gestalt shown in drawing 6 and drawing 7 , the same reference mark is attached and the explanation is 
omitted. In order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 7 . 

[0062] In drawing 6 and drawing 7 , with the 2nd operation gestalt, it differs from the 1st operation 
gestalt, 9s of conductive thin films which consist of the same film (namely, ITO film) as pixel electrode 9a 
is formed in the front face of 80s of conductive layers for terminals in 8s of apertures, and it has exposed 
as a front face for connection of an input/output terminal. About other configurations, it is the same as 
that of the case of the 1st operation gestalt. 

[0063] Therefore, according to the 2nd operation gestalt, it becomes connectable with the anisotropy 
electric conduction film etc. about 9s of conductive thin films, and external circuits, such as EPC, through 
8s of apertures. Especially 9s of conductive thin films and the anisotropy electric conduction film that 
consist of ITO film can connect with very sufficient adhesion. And since 9s of conductive thin films which 
constitute the front face for connection of such an input/output terminal can be formed in the process and 
coincidence which form pixel electrode 9a in the pixel section, its exclusive process is unnecessary and 
they do not cause the increment in a routing counter. 

[0064] (The 3rd operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 3rd operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 8 and drawing 9 . Drawing 8 is the top view of the input/output 
terminal in a terminal area, and drawing 9 is the D-D' sectional view of drawing 8 . In addition, about the 
same component as the 1st operation gestalt shown in drawing 4 and drawing 5 in the 3rd operation 
gestalt shown in drawing 8 and drawing 9 , the same reference mark is attached and the explanation is 
omitted. Moreover, in order to make each class and each part material into the magnitude of extent which 
can be recognized on a drawing, scales are made to have differed for each class or every each part 
material in drawing 9 

[0065] To the 80s down side of conductive layers for terminals which see superficially with the 3rd 
operation gestalt unlike the 1st operation gestalt, and are located in 8s of apertures in drawing 8 and 
drawing 9 3s of polish recon film of the shape of an island which consists of the same film as Is of 
semi conductor layers of the shape of an island which consists of lis of light- shielding films of the shape 
of an island which consists of the same film as 1st light- shielding film 11a, and the same film as 
semi conductor layer la, and scanning-line 3a is formed. 80s of conductive layers for terminals located in 
8s of apertures can be heaping up corresponding to the shape of this island. About other configurations, it 
is the same as that of the 1st operation gestalt. 

[0066] Therefore, in case sticking-by-pressure connection of 80s of conductive layers for terminals which 
make the front face for connection of an input/output terminal in 8s of apertures, and the external circuits, 
^sueh-as-FP©Hs- made •Awitb^he^-^sot^opy^leGtoic- conduction^-film^etc-. -according^to the \3rd~ operation^ 
gestalt, poor, sticking, by; pressure resulting~from the height of the front face for connection concerned 
being too lowerthan the height on the front-faCe of "a edge which -is 8s-of-apertures can be prevented: And 
since island-like lis of light- shielding films, Is of semi-conductor layers, and 3s of polish recon film for 
heaping up 80s of such conductive layers for terminals in the shape of an island can be formed in the 
process and coincidence which form 1st light- shielding film 11a in the pixel section, semi-conductor layer 
la, and scanning-line 3a, its exclusive process is unnecessary and it does not cause the increment in a 
routing counter. 

[0067] (The 4th operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 4th operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 10 and drawing 11 . Drawing 10 R> 0 is the top view of the 
input/output terminal in a terminal area, and drawing 1111 is an E E' sectional view of drawing 10 . In 
addition, about the same component as the 3rd operation gestalt shown in drawing 8 and drawing 9 in the 
4th operation gestalt shown in drawing 10 and drawing 11 , the same reference mark is attached and the 
explanation is omitted. Moreover, in order to make each class and each part material into the magnitude 
of extent which can be recognized on a drawing, scales are made to have differed for each class or every 
each part material in drawing 11 . 

[0068] In drawing 10 and drawing 11 , with the 4th operation gestalt, it differs from the 3rd operation 
gestalt, 9s of conductive thin films which consist of the same film (namely, ITO film ) as pixel electrode 9a 
is formed in the front face of 80s of conductive layers for terminals in 8s of apertures, and it has exposed 
as a front face for connection of an input/output terminal. About other configurations, it is the same as 
that of the case of the 3rd operation gestalt. 

[0069] Therefore, according to the 4th operation gestalt, it becomes connectable with the anisotropy 
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electric conduction film etc. about 9s of conductive thin films, and external circuits, such as FPC, through 
8s of apertures. Especially 9s of conductive thin films and the anisotropy electric conduction film that 
consist of ITO film can connect with very sufficient adhesion. And since 9s of conductive thin films which 
constitute the front face for connection of such an input/output terminal can be formed in the process and 
coincidence which form pixel electrode 9a in the pixel section, its exclusive process is unnecessary and 
they do not cause the increment in a routing counter. 

[0070] Since barrier layer 80a consists of refractory metal film and the selection ratios in etching with a 
metal membrane and an interlayer insulation film differ greatly with the 1st to 4th [ which was explained 
above ] operation gestalt, most possibility that barrier layer 80a by dry etching will run in a manufacture 
process cannot be found. Moreover, barrier layer 80a is destroyed by high temperature processing 
performed after a barrier layer 80a formation process, or it can avoid fusing by it. Most possibility of 80s 
of conductive layers for terminals of running cannot be found, and 80s of conductive layers for terminals 
is destroyed, or it can avoid similarly fusing in a terminal area. In addition, since the affinity of such a 
refractory metal and the ITO film which constitutes pixel electrode 9a is good,« good contact can be taken 
between barrier layer 80a and pixel electrode 9a through contact hole 8b. Similarly, in a terminal area, 
good contact can be taken among 80s [ of conductive layers for terminals ], and conductive thin film 9s. 
Moreover, as for the thickness of barrier layer 80a and 80s of conductive layers for terminals, it is 
desirable to consider for example, as 50nm or more 500nm or less extent, or [ that possibility of running at 
the time of puncturing of contact hole 8b in a manufacture process or 8s of apertures if there is thickness 
of about 50nm becomes low, and the irregularity of the front face of pixel electrode 9a will not pose a 
problem if it is about 500nm ] - or it is because flattening is comparatively easily possible. It is because 
similarly it becomes low and the depth of 8s of apertures does not cause poor sticking by pressure, or 
possibility of running at the time of puncturing of 8s of apertures will not pose a problem if it heaps up in 
the shape of an island. 

[0071] however, the conductivity to which such barrier layer 80a and 80s of conductive layers for 
terminals doped not the refractory metal film but Lynn etc. - low you may constitute from polish recon 
film [ **** ]. Thus, although barrier layer 80a will not demonstrate the function as a light- shielding film if 
constituted, the function to which storage capacitance 70 is made to increase, and the junction function of 
barrier layer original can fully be demonstrated. Furthermore, since it is hard coming to generate the 
stress by heat etc. between the 2nd interlayer insulation film 4, it is useful to barrier layer 80a and the 
crack prevention in the circumference of it. 80s of conductive layers for terminals may fully function as an 
input/output terminal on coincidence, and they are useful to 80s of conductive layers for terminals, and 
the crack prevention in the circumference of it in a terminal area at it. 

[0072] (The 5th operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 5th operation gestalt of the electro-optic device by this invention is 
explained^with reference ^to^ 

pixergrotips where the TFT array subBtrate with which the "data line; in an image; display: field; the - 
scanning line; a pixel electrode, • etcrwere formed adjoins each other,- and" dr a wing-13 is the F-F- sectional 
view of drawing 12 . Moreover, drawing 14 is the top view of the input/output terminal in a terminal area, 
and drawing 15 is the G G' sectional view of drawing 14 . In addition, about the same component as the 
1st operation gestalt shown in drawing 5 from drawing 2 in the 5th operation gestalt shown in drawing 15 
from drawing 12 , the same reference mark is attached and the explanation is omitted. In order to make 
each class and each part material into the magnitude of extent which can be recognized on a drawing, 
scales are made to have differed for each class or every each part material in drawing 13 and drawing 15 . 
[0073] About the pixel section, with the 5th operation gestalt in drawing 12 and drawing 13 R> 3 first, 
instead of barrier layer 80a in the 1st operation gestalt It has junction conductive layer 6b which is 
connected to high concentration drain field le of semi conductor layer la through contact hole 88a, and 
consisted of same layers as data-line 6a, and barrier layer 90a connected to pixel electrode 9a through 
contact hole 88b. And opposite arrangement is carried out through the 2nd interlayer insulation film 4 
formed on data-line 6a and junction conductive layer 6b, and electrical installation of junction conductive 
layer 6b and the barrier layer 90a is mutually carried out through contact hole 88c punctured by this 2nd 
interlayer insulation film 4, About the configuration concerning the other pixel sections, it is the same as 
that of the case of the 1st operation gestalt. 

[0074] Next, about the terminal area, it has 90s of conductive layers for terminals which consisted of 
same film as barrier layer 90a with the 5th operation gestalt in drawing 14 and drawing 15 R> 5 instead 
of 80s of conductive layers for terminals in the 1st operation gestalt. And opposite arrangement is carried 
out through the 2nd interlayer insulation film 4, and electrical installation of 6s of signal wiring and the 
90s of the conductive layers for terminals is mutually carried out through contact hole 88t punctured by 
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this 2nd interlayer insulation film 4. And 90s of conductive layers for terminals is exposed as a front face 
for connection from 88s of apertures punctured by the 3rd interlayer insulation film 7. About the 
configuration concerning other terminal areas, it is the same as that of the case of the 1st operation 
gestalt. 

[0075] With the 5th operation gestalt, the thing same as the quality of the material of barrier layer 90a 
and 90s of conductive layers for terminals as barrier layer 80a in the 1st operation gestalt is used suitably. 
When pixel electrode 9a consists of ITO film and data-line 6a consists of aluminum film especially, it is 
desirable to constitute barrier layer 90a from refractory metals, such as Ti with sufficient affinity with 
both and Cr, etc. 

[0076] Therefore, according to the 5th operation gestalt, about the pixel section, electrical installation of 
pixel electrode 9a and the high concentration drain field le can be carried out through junction conductive 
layer 6b and barrier layer 90a. Moreover, it also becomes possible to increase storage capacitance 
according to the structure where opposite arrangement of capacity line 3b and the junction conductive 
layer 6b is carried out through the 1st interlayer insulation film 81. Furthermore, the location of contact 
hole 88a can be set as the location of the arbitration in the plane region where data-line 6a does not exist, 
and since the location of contact hole 88b can be set as the location of the arbitration on the 2nd interlayer 
insulation film 4, it increases [ a design degree of freedom ] and is advantageous. 

[0077] Furthermore, according to the 5th operation gestalt, the formation process of 90s of conductive 
layers for terminals in a terminal area can be performed to the formation process and coincidence of 
barrier layer 90a in an image display field. Furthermore, contact hole 88t in a terminal area, since it is 
punctured by contact hole 88c for interconnecting junction conductive layer 6b and barrier layer 90a in 
the pixel section, and coincidence, the puncturing process of dedication is not needed. Furthermore, since 
it is punctured by contact hole 88b for connecting pixel electrode 9a in the pixel section to barrier layer 
90a also about 88s also of apertures, and coincidence again, the puncturing process of dedication is not 
needed. Thus, since a part of exclusive processes for forming the input/output terminal shown in drawing 
14 and drawing 15 are reducible according to this operation gestalt, the simplification of a manufacture 
process is attained, and the liquid crystal equipment concerned can be manufactured comparatively easily, 
and is built as liquid crystal equipment of comparison low cost. 

[0078] (The 6th operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 6th operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 16 and drawing 17 . Drawing 16 R> 6 is the top view of the 
input/output terminal in a terminal area, and drawing 1717 is a HH' sectional view of drawing 16 . In 
addition, about the same component as the 5th operation gestalt shown in drawing 14 and drawing 15 R> 
5 in the 6th operation gestalt shown in drawing 16 and drawing 17 , the same reference mark is attached 
and the explanation is omitted. In order to make each class and each part material into the magnitude of 
r -extent?wMetoGan-be »recogniz^on^a\^awin^sGales- are-made^have^dif fored^for-each: GlasSrpr-eveEy-each^ 
part 'material in drawing 17 :: \ •": ------ - : ' \ • . ' ' \- 

T00791 -In - drawing 16 -and* draWing^lT < with the 6th operation gestalt, 4t differs from-the ;5th operation- 
gestalt, 9s of conductive thin films which consist of the same film (namely, ITO film) as pixel electrode 9a 
is formed in the front face of 90s of conductive layers for terminals in 88s of apertures, and it has exposed 
as a front face for connection of an input/output terminal. About other configurations, it is the same as 
that of the case of the 5th operation gestalt. 

[0080] Therefore, according to the 6th operation gestalt, it becomes connectable with the anisotropy 
electric conduction film etc. about 9s of conductive thin films, and external circuits, such as FPC, through 
88s of apertures. Especially 9s of conductive thin films and the anisotropy electric conduction film that 
consist of ITO film can connect with very sufficient adhesion. And since 9s of conductive thin films which 
constitute the front face for connection of such an input/output terminal can be formed in the process and 
coincidence which form pixel electrode 9a in the pixel section, its exclusive process is unnecessary and 
they do not cause the increment in a routing counter. 

[0081] (The 7th operation gestalt of an electron-optical arrangement) The configuration of the liquid 
crystal equipment which is the 7th operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 18 and drawing 19 . Drawing 18 R> 8 is the top view of the 
input/output terminal in a terminal area, and drawing 1919 is an IT sectional view of drawing 18 . In 
addition, about the same component as the 5th operation gestalt shown in drawing 14 and drawing 15 R> 
5 in the 7th operation gestalt shown in drawing 18 and drawing 19 , the same reference mark is attached 
and the explanation is omitted. Moreover, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each class 
or every each part material in drawing 1515 . 
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[0082] To the 90s down side of conductive layers for terminals which see superficially with the 7th 
operation gestalt unlike the 5th operation gestalt, and are located in 88s of apertures in drawing 18 and 
drawing 19 3s of polish recon film of the shape of an island which consists of the same film as Is of 
semi conductor layers of the shape of an island which consists of lis of light- shielding films of the shape 
of an island which consists of the same film as 1st light- shielding film 11a, and the same film as 
semi-conductor layer la, and scanning-line 3a is formed. 90s of conductive layers for terminals located in 
88s of apertures can be heaping up corresponding to the shape of this island. About other configurations, 
it is the same as that of the 5th operation gestalt. 

[0083] Therefore, in case sticking-by-pressure connection of 90s of conductive layers for terminals which 
make the front face for connection of an input/output terminal in 88s of apertures, and the external 
circuits, such as FPC, is made with the anisotropy electric conduction film etc. according to the 7th 
operation gestalt, poor sticking by pressure resulting from the height of the front face for connection 
concerned being too lower than the height on the front face of a edge which is 88s of apertures can be 
prevented. And since island-like lis of fight- shielding films, Is of semi-conductor layers, and 3s of polish 
recon film for heaping up 90s of such conductive layers for terminals in the shape of an island can be 
formed in the process and coincidence which form 1st light- shielding film 11a in the pixel section, 
semi-conductor layer la, and scanning-line 3a, its exclusive process is unnecessary and it does not cause 
the increment in a routing counter. Moreover, 6s [ of electric conduction film ] f which can be formed at the 
same process may be formed in the shape of an island by the same film as 6s of signal wiring. 
[0084] (The 8th operation gestalt of an electron-optical, arrangement) The configuration of the liquid 
crystal equipment which is the 8th operation gestalt of the electro-optic device by this invention is 
explained with reference to drawing 20 and drawing 21 . Drawing 20 R> 0 is the top view of the 
input/output terminal in a terminal area, and drawing 2121 is a J- J' sectional view of drawing 20 . 
[0085] In drawing 20 and drawing 21 , with the 8th operation gestalt, it differs from the 7th operation 
gestalt, 9s of conductive thin films which consist of the same film (namely, ITO film) as pixel electrode 9a 
is formed in the front face of 90s of conductive layers for terminals in 88s of apertures, and it has exposed 
as a front face for connection of an input/output terminal. About other configurations, it is the same as 
that of the case of the 7th operation gestalt. 

[0086] Therefore, according to the 8th operation gestalt, it becomes connectable with the anisotropy 
electric conduction film etc. about 9s of conductive thin films, and external circuits, such as FPC, through 
88s of apertures. Especially 9s of conductive thin films and the anisotropy electric conduction film that 
consist of ITO film can connect with very sufficient adhesion. And since 9s of conductive thin films which 
constitute the front face for connection of such an input/output terminal can be formed in the process and 
coincidence which form pixel electrode 9a in the pixel section, its exclusive process is unnecessary and 
they do not cause the increment in a routing counter. 
[008~7]^&e :eonducti^ 

conductive layers for terminals' were* constituted from the refractory metal film by the 5th to ;8th [ which 
was explairied'abdvfe ^operation gestalt--- low *— you may constitute 1 from polish ^ recon fHin [ **** ] rThus r if 
constituted, since it is hard coming to generate the stress by heat etc. between the 3rd interlayer 
insulation film 7 and the 2nd interlayer insulation film 4, barrier layer 90a and 90s of conductive layers 
for terminals will be useful to barrier layer 90a and the crack prevention in the circumference of it. 90s of 
conductive layers for terminals may fully function as an input/output terminal on coincidence, and they 
are useful to 90s of conductive layers for terminals, and the crack prevention in the circumference of it in 
a terminal area at it. 

[0088] (Manufacture process of an electro-optic device) Next, the case of the 1st operation gestalt of the 
electro-optic device mentioned above is taken for an example, and the manufacture process of liquid 
crystal equipment with the above configurations is explained with reference to drawing 25 from drawing 
22 . Especially about a terminal area, what forms a terminal area with the comparatively complicated 
layer structure of the 4th operation gestalt shown in drawing 10 and drawing 11 is shown as an example. 
That is, since it can manufacture by having set in the manufacture process of the input/output terminal 
part explained below, shifting, skipping that process or adding some modification about the input/output 
terminal of the 2nd to 8th operation gestalt, the explanation is omitted. Drawing 22 and drawing 23 are 
process drawings in which making each class by the side of the TFT array substrate in each process 
correspond to the A-A 1 cross section of drawing 3 , and showing it, and show TFT for pixel switching here. 
Moreover, drawing 24 and drawing 25 are process drawings in which making each class by the side of the 
TFT array substrate in each process correspond to the EE* cross section shown in drawing 10 , and 
showing it, and show the input/output terminal part. A process (l) to the process (16) shown in a process 
(16), drawing 24 , and drawing 25 from the process (l) shown especially in drawing 22 and drawing 23 is a 
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process performed to coincidence in the field to which it differs on the same substrate, respectively. 
[0089] As first shown in the process (l) of drawing 22 and drawing 24 , the TFT array substrates 10, such 
as a quartz substrate, hard glass, and a silicon substrate, are prepared. Here, preferably, annealing 
treatment is carried out at inert gas ambient atmospheres, such as N2 (nitrogen), and an about 
900 1300-degree C elevated temperature, and it pretreats so that distortion produced in the TFT array 
substrate 10 in the elevated-temperature process carried out behind may decrease. That is, according to 
the temperature by which high temperature processing is carried out at the maximum elevated 
temperature in a manufacture process, the TFT array substrate 10 is heat-treated at the same 
temperature or the temperature beyond it in advance, and the whole surface of the TFT array substrate 
10 processed in this way ~ metal alloy film, such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, 
Mo, and Pb, - sputtering - about 100-500nm thickness - the light- shielding film 11 of about 200nm 
thickness is formed preferably. In addition, on a light- shielding film 11, 1st light- shielding film 11a is 
formed by forming antireflection film, such as polish recon film, in order to ease surface reflection, and 
performing a photolithography and etching for the this formed light- shielding film 11. 
[0090] As shown in the process (l) of drawing 24 at coincidence, lis of island-like light- shielding films is 
formed in the field of a schedule where 8s of apertures in a terminal area is punctured. 
[0091] Moreover, the substrate insulator layer 12 which consists of silicate glass film, such as NSG, PSG, 
BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. using TEOS (tetrapod ethyl orthochromatic 
silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU rate) gas, etc. with 
ordinary pressure or a reduced pressure CVD method is formed on lis of light- shielding films of the 
shape of 1st light- shielding film 11a and an island. The thickness of this substrate insulator layer 12 may 
be about 500m - 2000nm. 

[0092] Next, as shown in the process (2) of drawing 22 , about 450-550 degrees C of amorphous silicon film 
are preferably formed comparatively on the substrate insulator layer 12 with the reduced pressure CVD 
(for example, CVD with a pressure of about 20-40Pa) using the mono silane gas of flow rate about 400 to 
600 cc/min, disilane gas, etc. of about 500 degrees C in a low-temperature environment. Then, in 
nitrogen-gas-atmosphere mind, at about 600-700 degrees C, preferably, solid phase growth of the 
amorphous silicon film is carried out until it becomes the thickness of about lOOnm preferably in about 
50-200nm thickness, and the polish recon film is formed by ****** which performs annealing treatment of 
4 - 6 hours for about 1 to 10 hours. As an approach of carrying out solid phase growth, the annealing 
treatment using RTA (Rapid Thermal Anneal) is sufficient, and the laser annealing using an excimer 
laser etc. is sufficient. Semi conductor layer la is formed for the polish recon film which carried out solid 
phase growth according to a photolithography process, an etching process, etc. 

[0093] As shown in the process (2) of drawing 24 at coincidence, Is of island-like semi conductor layers is 
formed also on the substrate insulator layer 12 in a terminal area. 

;[Q094] ^Nextf^as^sho wia^in- ea'ch"pro<(3e6S^(3)-of«dr awing ^22r-and^ drawing^>24^ 1^e^insulatijig-- thin-filmv;2>is^ 
~ : formed for -Is of semi conductor layers ^:of'semi conductor layer larand a terminal, area which: constitute 
~ - - TFT30 for pixel- switching^ the temper ature of abotuV900 v 130Q degrees Gr and by : oxidizing thermally with- 
the temperature of about 1000 degrees C preferably, consequently, the thickness of semi-conductor layer 
la the thickness of about 30\150nm -- desirable the thickness of about 35-50nin becoming the 
thickness of the insulating thin film 2 -- the thickness of about 20-150nm it becomes the thickness of 
about 30-100nm preferably. In addition, the insulating thin film 2 forms the silicon oxide film and a 
silicon nitride film with a CVD system etc. on the thermal oxidation silicon film, and is good also as 
multilayer structure. Thus, if it is made multilayer structure, it becomes possible to shorten 
elevated-temperature thermal oxidation time amount, and when using the large-sized substrate which is 
especially about 8 inches, the camber by heat can be prevented. 

[0095] Next, as shown in the process (4) of drawing 22 and drawing 24 , after forming the resist layer 500 
on Is of semi conductor layers of the shape of semi conductor layer la except the part used as the If of the 
1st storage capacitance electrodes, and an island, P ion is doped in about 3xl012/cm2 of doses, and the If 
of the 1st storage capacitance electrodes is formed into low resistance. 

[0096] Next, as shown in the process (5) of drawing 22 , the polish recon film is deposited with a reduced 

pressure CVD method etc., and scanning-line 3a and capacity line 3b are formed by giving this [ a 

photolithography process and / etching process ] for the polish recon film which carried out thermal 

diffusion of the P (Lynn), and formed it into low resistance further. The thickness of scanning-line 3a and 

capacity line 3b is preferably deposited on about 300nm in about 100-500nm thickness. 

[0097] As shown in the process (5) of drawing 24 at coincidence, 3s of island-like polish recon film is 

formed in the field of a schedule where 8s of apertures in a terminal area is punctured. 

[0098] Next, as shown in the process (6) of drawing 22 </A> and drawing 24 , in order to form low 
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concentration source field lb and low concentration drain field lc in semi conductor layer la first, V 
group elements, such as P ion, are doped in the low concentration of 1 - 10xl013-/cm2 by using as a mask 
the gate electrode which is a part of scanning-line 3a. Thereby, semi-conductor layer la under a gate 
electrode becomes channel field la 1 . 

[0099] Next, as shown in the process (7) of drawing 22 and drawing 24 , in order to form Id of high 
concentration source fields and high concentration drain field le which constitute TFT30 for pixel 
switching, after forming the resist layer 600 with a mask with width of face wider than the gate electrode 
which is a part of scanning-line 3a, similarly V group elements, such as P, are doped in the high 
concentration of 1 - 10xl015-/cm2. 

[0100] In addition, to semi conductor layer la, when using TFT30 for pixel switching as a p channel mold, 
in order to form Id of high concentration source fields, and high concentration drain field le in low 
concentration source field lb and a low concentration drain field lc list, the dopant of III group elements, 
such as B, is used and doped. 

[0101] Next, as shown in the process (8) of drawing 22 and drawing 24 , the 1st interlayer insulation film 
81 which consists of silicon oxide film or a silicon nitride film all over the TFT array substrate 10 by the 
ordinary pressure CVD method, a plasma-CVD method, etc. is formed. 2nd storage capacitance 70b of 
TFT30 for pixel switching can be made to increase by carrying out thin film formation of the thickness of 
the 1st interlayer insulation film 81 at lOnm - about 200nm. 

[0102] Next, as shown in the process (9) of drawing 22 , contact hole 8a for carrying out electrical 
installation of barrier layer 80a and the high concentration drain field le is punctured by dry etching, 
such as reactive ion etching and reactant ion beam etching, to the insulating thin film 2 and the 1st 
interlayer insulation film 81. Since such dry etching has high directivity, it can puncture contact hole 8a 
of a small path. Or wet etching advantageous to preventing that contact hole 8a runs through 
semi-conductor layer la may be used together. By this wet etching, since contact hole 8a is made to a 
taper configuration, the faulty connection by open circuit of barrier layer 80a can be controlled. 
[0103] Next, as shown in the process (10) of drawing 23 , after depositing metal alloy film, such as metal 
metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pb, by spatter processing all over high 
concentration drain field le looked into through the insulating thin film 2, the 1st interlayer insulation 
film 81, and contact hole 8a, barrier layer 80a containing the 3rd storage capacitance electrode is formed 
by the photolithography and etching processing. In addition, on this barrier layer 80a, in order to ease 
surface reflection, antireflection films, such as polish recon film, may be formed. 

[0104] As shown in the process (10) of drawing 25 at coincidence, it applies to the field in which signal 
wiring is formed from the field of a schedule where 8s of apertures in a terminal area is punctured, and 
80s of island-like conductive layers for terminals is formed. 

[0105] Next, as shown in each process (ll) of drawing 23 and. drawing 25 , the 2nd interlayer insulation 

— ; - silicon oxide^film, etc. is formed all over*the:TFT array substrate 10 using ordinary pressure or a reduced' 
~ " ~ pressui-e GVD method, TEOS^gks; etc/The thickness of the 2nd interlayer insula^ 

about 500 1500nm. If there is 500nm or more of thickness of the 2nd interlayer insulation film 4, the 
parasitic capacitance between data-line 6a and scanning-line 3a will remain, or will hardly pose a 
problem. 

[0106] Next, as shown in the process (12) of drawing 23 , contact hole 5a for carrying out electrical 
installation of the Id of the high concentration source fields of a semi conductor layer to data-line 6a is 
punctured by dry etching, such as reactive ion etching and reactant ion beam etching, to the insulating 
thin film 2, the 1st interlayer insulation film 81, and the 2nd interlayer insulation film 4. Since such dry 
etching has high directivity, it can puncture contact hole 5a of a small path. Moreover, contact hole 5a 
may be made into the shape of a taper by performing wet etching short time. Thereby, an open circuit of 
data-fine 6a can be prevented. 

[0107] As shown in the process (12) of drawing 25 at coincidence, in a terminal area, contact hole 5s for 
carrying out electrical installation of the 6s of the signal wiring to 80s of conductive layers for terminals is 
punctured to the 2nd interlayer insulation film 4. 

[0108] Next, as shown in the process (13) of drawing 23 , data-line 6a is formed from conductive metal 
membranes, such as aluminum, by the sputtering method etc. 

[0109] As shown in the process (13) of drawing 25 , 6s of signal wiring is formed in coincidence. 
[0110] Next, as shown in each process (14) of drawing 23 and drawing 25 , the 3rd interlayer insulation 
film 7 which consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, 
silicon oxide film, etc. is formed all over the TFT array substrate 10 using ordinary pressure or a reduced 
pressure CVD method, TEOS gas, etc. The thickness of the 3rd interlayer insulation film 7 has desirable 
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about 500-2000nm. If there is 500nm or more of thickness of the 2nd interlayer insulation film 4, the 
parasitic capacitance between data-line 6a and pixel electrode 9a will remain, .or will hardly pose a 
problem. 

[Olll] Next, as shown in the process (15) of drawing 23 , contact hole 8b for carrying out electrical 
installation of pixel electrode 9a and the barrier layer 80a is punctured to the 3rd interlayer insulation 
film 7 by dry etching, such as reactive ion etching and reactant ion beam etching. Since such dry etching 
has high directivity, it can puncture contact hole 8b of a small path. Moreover, contact hole 8b may be 
made into the shape of a taper by performing wet etching short time. Thereby, the faulty connection of 
pixel electrode 9a can be prevented. 

[0112] As shown in the process (15) of drawing 25 at coincidence, in order to expose the front face of 80s of 
conductive layers for terminals, 8s of apertures is punctured in a terminal area. 

[0113] Next, as shown in the process (16) of drawing 23 , pixel electrode 9a is formed with transparence 
electric conduction film, such as ITO. Pixel electrode 9a is good to deposit on the thickness of about about 
10"200nm from the relation of the Newton ring. In addition, when using the liquid crystal equipment 
concerned for the liquid crystal equipment of a reflective mold, pixel electrode 9a may be formed from an 
opaque ingredient with high reflection factors, such as aluminum. 

[0114] As shown in the process (16) of drawing 25 at coincidence, in a terminal area, 9s of conductive thin 
films is formed so that 80s of exposed conductive layers for terminals may be covered. Thereby, adhesion 
with ACF can use the good ITO film as an ingredient for terminals. 

[0115] As explained above, according to the manufacture process of this operation gestalt, each each 
process (l) process [ in - (16) and a terminal area ] (l) - (16) in the pixel section can be performed to 
coincidence. That is, the exclusive processes for removing the interlayer insulation film on the 
input/output terminal after pixel electrode 9a formation currently performed conventionally are reducible. 
Furthermore, in parallel to the component formation process of TFT30 in the manufacture process 
mentioned above, circumference circuits with the complementary-type structure which consists of an n 
channel mold TFT and a p channel mold TFT, such as a data-line drive circuit and a scanning-line drive 
circuit, may be formed in the periphery on the TFT array substrate 10. Thus, if semi conductor layer la 
which constitutes TFT30 for pixel switching in this operation gestalt is formed by the polish recon film, at 
the time of formation of TFT30 for pixel switching, it is the same process mostly, and a circumference 
circuit can be formed and it is advantageous on manufacture. 

[0116] Moreover, like the 5th Xjo 8th operation gestalt, when connecting semi conductor layer la and pixel 
electrode 9a by junction conductive layer 6b and barrier layer 90a junction conductive -layer 6b What is 
necessary is to, puncture contact hole 88a which results in high concentration drain field le in the process 
(12) in an above -mentioned manufacture process for example, and just to carry out in a process (13) about 
junction conductive layer 6b which consists of the same film as data-line 6a. What is necessary is just to 
v form aeeor ding^to * tie-same process as«a preee s"s*( 10)~froin the -pr oce ss-(8) in -the 1st- operation: ge stalk 
furthermore on^data-line 6a and junction conductive layer 6b about, the 2nd interlayer insulation- film "4 
and barrie? layer 9Gk\ That is,- also whign-m -5th 1 to 8thx>perataon gestalt, the exclusive 

processes for removing the interlayer insulation film on the input/output terminal after pixel electrode 9a 
formation currently performed conventionally can be reduced. 

[0117] In addition, although processing for carrying out flattening of the front face of the 3rd interlayer 
insulation film 7 in which a pixel electrode is formed is not performed in the manufacture process 
explained above, flattening processing may be performed to the top face of. the 3rd interlayer insulation 
film 7, and, finally flattening of the substrate of pixel electrode 9a and the orientation film 16 may be 
carried out. What is necessary is to carry out by CMP (Chemical Mechanical Polishing) processing, spin 
coat processing, the reflow method, etc., or just to perform such flattening processing in the process which 
forms the 3rd interlayer insulation film 7, using organic [ SOG ] (Spin On Glass), inorganic [ SOG ], the 
polyimide film, etc. Or a concave slot may be formed in the TFT array substrate 10 of the field in which 
wiring and a component are formed, or the insulator layer between each class. 

[0118] (The whole electro-optic device configuration) The whole liquid crystal equipment configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 2626 and 
drawing 27 . In addition, drawing 26 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 27 is the K-K' sectional view of 
drawing 26 . 

[0119] In drawing 26 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 3rd 
light- shielding film 53 as a frame which specifies the circumference of the image display field which 
consists of an ingredient which is the same as the 2nd light- shielding film 23, or is different is formed in 
parallel to the inside. The data-line drive circuit 101 and the terminal 102 for external circuit connection 
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which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, and 
the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides which 
adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the scan 
signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line drive 
circuit 101 may be arranged on both sides along the side of an image display field. For example, data-line 
6a of an odd number train supplies a picture signal from the data-line drive circuit arranged along one 
side of an image display field, and you may make it the data line of an even number train supply a picture 
signal from the data-line drive circuit arranged along the side of the opposite side of said image display 
field. Thus, if it is made to drive data-line' 6a in the shape of a ctenidium, since the occupancy area of a 
data-line drive circuit is extensible/ it becomes possible to constitute a complicated circuit. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of an image display field is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the vertical flow terminal 
106 equipped with the flow material for taking an electric flow between the TFT array substrate 10 and 
the opposite substrate 20 is formed. And as shown in drawing 27 , the opposite substrate 20 with the 
almost same profile as the sealant 52 shown in drawing 26 has fixed to the TFT array substrate 10 by the 
sealant 52 concerned. In addition, on the TFT array substrate 10, the inspection circuit for inspecting the 
quality of the sampling circuit 103 which impresses a picture signal to two or more data-line 6a to 
predetermined timing, the precharge circuit which precedes the precharge signal of a predetermined 
voltage level with a picture signal, and supplies it to two or more data-line 6a respectively, and the liquid 
crystal equipment concerned at the manufacture middle or the time of shipment, a defect, etc. in addition 
to these data-line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. In 
addition, what is necessary is just to form smaller than the protection from-light field of the TFT array 
substrate 10 the 2nd light- shielding film 23 on the opposite substrate 20 according to the gestalt of this 
operation. Moreover, the 2nd light- shielding film 23 can be easily removed by the application of liquid 
crystal equipment. 

[0120] In addition, in drawing 26 and drawing 27 , the input/output terminal in each operation gestalt 
mentioned above is used suitable for the terminal 102 for external circuit connection, and the vertical 
flow terminal 106. 

[0121] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated Bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on the 
TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with each operation gestalt explained with 

-reference-to- drawin^ 

such as"TN (Twisted Nematic): made,;VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed Liquid 
Crystal)- mode; ~aiid ^ttfe ^o^MARI- White- mode / NOMA -ree ve- rack- mode;- a-p61arization film,- a phase 
contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction at the side in 
which the outgoing radiation light of the side in which the incident light of the opposite substrate 20 
carries out incidence, and the TFT array substrate 10 carries out outgoing radiation. 

[0122] Since the liquid crystal equipment in each operation gestalt explained above is applied to an 
electrochromatic display projector, the liquid crystal equipment of three sheets will be. respectively used 
as a light valve for R(red) G(green) B (blue), and incidence of the light of each color respectively 
decomposed through the dichroic mirror for RGB color separation will be respectively carried out to each 
panel as incident light. Therefore, with each operation gestalt, the color filter is not prepared in the 
opposite substrate 20. However, the color filter of RGB may be formed in the predetermined field which 
counters pixel electrode 9a in which the 2nd light- shielding film 23 is not formed on the opposite 
substrate 20 with the protective coat. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in this way, 
the liquid crystal equipment in each operation gestalt is applicable to electrochromatic display 
equipments, such as electrochromatic display television of direct viewing types other than a liquid crystal 
projector, or a reflective mold. Furthermore, a micro lens may be formed so that it may correspond 1 pixel 
on [ one ] the opposite substrate 20. If it does in this way, bright liquid crystal equipment is realizable by 
improving the condensing effectiveness of incident light. Furthermore, the die clo IKKU filter which 
makes a RGB color using interference of light by depositing the interference layer to which the refractive 
index of many layers is different on the opposite substrate 20 again may be formed. According to this 
opposite substrate with a die clo IKKU filter, brighter electrochromatic display equipment is realizable. 
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[0123] Moreover, although explained as a switching element prepared in each pixel that it was the poly-Si 
TFT of a forward stagger mold or a coplanar mold, each operation gestalt is effective also to TFT of other 
formats, such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 

[Brief Description of the Drawings] 

[Drawing ll They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the liquid crystal equipment which is the 1st operation gestalt of an 
electro-optic device, such as various components and wiring. 

fDrawing 2l It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the liquid crystal equipment of the 1st operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 
[Drawing 31 It is the A- A* sectional view of drawing 2 . 

[Drawing 4l It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 1st operation gestalt. 

fDrawing 5l It is the B B* sectional view of drawing 4 . 

[Drawing 61 It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 2nd operation gestalt. 

[Drawing 71 It is the OC' sectional view of drawing 6 . 

[Drawing 81 It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 3rd operation gestalt. 

[Drawing 9l It is the D-D' sectional view of drawing 8 . 

[Drawing 101 It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 4th operation gestalt. 

[Drawing 111 It is the E E' sectional view of drawing 10 . 

[Drawing 121 It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the liquid crystal equipment which is the 5th operation gestalt of an electro-optic device, the 
scanning line, a pixel electrode, etc. were formed adjoins each other. 
[Drawing 131 It is the F-F* sectional view of drawing 12 . 

[Drawing 141 It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 5th operation gestalt. 

[Drawing 15] It is the G G' sectional view of drawing 14 . 

[Drawing 161 It is the top view of each terminal area formed in the terminal area in the liquid crystal 

equipment of the 6th operation gestalt. 

[Drawing 171 It is the H H' sectional view of drawing 16 . 

[Drawing 18l It is the top view of each terminal area formed in the terminal area in the liquid crystal 

•equipment%frt&e^7fch- ...^c^ r «^«>ls4*^ -cs-*^ - 

[Drawing .191* 1 1 is the IT sectionahview of drawing 18 \r \ "... ~Tr* : ; \: : .:/ /. - - ; - - - 
[Drawing 20\ 1 tHs r the top - vie w of each- terminal area formed' in -the : terminal area 1 in* the" liquid crystal 7 
equipment of the 8th operation gestalt. 
[Drawing 21] It is the J- J' sectional view of drawing 20 . 

fDrawing 22l It is process drawing (the l) showing order for each process about the image display field in 

the operation gestalt of the manufacture process of liquid crystal equipment later on. 

fDrawing 231 It is process drawing (the 2) showing order for each process about the image display field in 

the operation gestalt of the manufacture process of liquid crystal equipment later on. 

fDrawing 24] It is process drawing (the l) showing order for each process about the terminal area in the 

operation gestalt of the manufacture process of liquid crystal equipment later on. 

[Drawing 251 It is process drawing (the 2) showing order for each process about the terminal area in the 
operation gestalt of the manufacture process of liquid crystal equipment later on. 

fDrawing 26l It is the top view which looked at the TFT array substrate in the liquid crystal equipment of 

each operation gestalt from the opposite substrate side with each component formed on it. 

fDrawing 271 It is the KK' sectional view of drawing 26 . 

[Description of Notations] 

la - Semi-conductor layer 

la 1 - Channel field 

lb -- Low concentration source field (source side LDD field) 
lc Low concentration drain field (drain side LDD field) 
Id - High concentration source field 
le - High concentration drain field 
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If - The 1st storage capacitance electrode 
2 *- Insulating thin film 
3a -• Scanning line 

3b - Capacity line (the 2nd storage capacitance electrode) 

3s -* Polish recon film 

4 The 2nd interlayer insulation film 

5a - Contact hole 

6a -- Data line 

6s Signal wiring 

7 - The 3rd interlayer insulation film 

8a -- Contact hole 

8b Contact hole 

8s Aperture 

9a ■ Pixel electrode 

9s - Conductive thin film 

10 - TFT array substrate 

11a - The 1st light- shielding film 

12 - Substrate insulator layer 

16 Orientation film 

20 - Opposite substrate 

21 - Counterelectrode 

22 Orientation film 

23 The 2nd light- shielding film 
30 ~ TFT for pixel switching 

50 - Liquid crystal layer 

52 - Sealant 

53 The 3rd light- shielding film 
70 Storage capacitance 

70a - The 1st storage capacitance 
70b - The 2nd storage capacitance 
80a - Barrier layer 
80s - Conductive. layer for terminals 
81 The 1st interlayer insulation film 
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[oois] *S|lUl©BSt3fc^gB©tea>ISB-C*l;l\ m 

E»i3i«/i»t;«iEm2«*Btt, tiitz^-smtm 
[001 9] coii«ic«fc*ttf. iHta^ni-eut. -r 

izglLTI*, T-*Bi:Baafii:©Bnilf::*rtt-r*» 
2#mBA^SS ; f-$«)«-ri)Ci:lc < J:y. C©3SH-£J& 
*t4fcft«)*lil©'J><i; < i t,-B*MB-C#*. 

B£3MlH*»i:£*a-r**»B«H£MlcffijL-C, ft 

Emms t ^ssttn t £ mmwmm lt**i\ 

[0 0 2 0] M99®tKX9«t0M0l«ttt. Dtr 

Em 2 ©mil t fjEsimss t ommizit&i- *> urasg 
««*Ki=iiArfey, m2#m^i*. fjE^raig^K 

[0021] z.o>mmz&tin % &2mnm\t. mmm 

M£ FPC*a>*ffl9B££J|#tt«*H«|::j:yife 

[0022] *f6Bj<oma3fe^a<Dfl6©ii«T?tt. fj 
Em 2 i fiEiiiss t <Dmmz-ft&-t * ^r B i^ 
»Bgt, i&Bzmm&mmizm : fi$titcmzitLxmtt& 
2 sms Jn-stiEiiimms i m-mfr e. »a $ *t & <t « 
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[0023] z<r>mmz&4xit x m2mmmit. mm*& 
«n iz m n z ti tz im*m m a < % 2 mmm ± 1- 

B.*s^ur»«tt»«i f p cmonawatt zm* 
&m < mmmz&vmm*imtu&. mz. mmm.mz 1 

mnitmf&tmii'timnmk ^sfttstttg < &«t? 

[0024] zftioM+mmn.totfmnztitzi&ftX' 
1*. ^ffiMizmritifsSffiTfflgfmspwizfiSf same* 
2#m^ei5»ofiBBS«wicii, ffirE&2B*B&BE 

i=#j***rcisy, BEB?-BB?Ltfi*i=ttB-4-«BE 

[0 0 2 5] c<BB«l=J:*tli, iiS^-fflggTLSBWlcli. 
«*.tf*MH*B4:H-B. B»«£B-B. 
H-«*&fc-&-BXI*«*fl>B«B*<attl=»l***i 
-Cfcy. |H)C<^f-ffl|ff|?lg?rtt-fc^TCro±lCj&J5£;k 

*i£Sg 231^111*, »*i=»jCLratyj:if 6*trt^ 
*. :©tft, B?BM?LttG>i'iffi=&«m2a«Bx 

l*B«1£*H* £ ttftBT-ttttttBBBK A#tt««B 
*EBLT»«-r4BI=, BBBBBBEaBSfittt? 

[0 0 2 6] *#EBJ3©m&3te^!gS<Bte<D&«-C-l*, flj 

E»i»Kis&i;a5iEig2«*Hi*, abbm** 
t?. 

[0027] c©B«i::**ttf. mi»m®xi;m23? 

BBI*. ffil^li. T i (^*» , C r DA) , W 
($^^Xf » » Ta ($>$;U) , Mo (^'J-^T 
» StfPb (18) <05*>C0'>'Ef < £ fc— * 
Bat*. ilvU^-f KB*6tt«. Z0>tztb. 

«a^a.-bxi=*j^r»i itl&tfl2lll»Aft 

i=fT*>*i«*«iBi:*iit**'iia*-eatt* 1 am® 
sixm 2 «*Bfi<K» Lfc««iLfc«tict 1* a 

U*. SH^.^BT-m2Sm®^flJfi£-r-SCi:lCj: 

* y e»ta<t$4xfc7Ky v 'J a >B4»&*rtUTt * 

[0028] *bbob 1 a*ft*¥lfcBfl>MS#iSii 

«l=. &Bh7>-:;;i*a>¥a<*B£B£-f &XS&. 
BE¥BttB±i::ie«»B*»J*-*-*lBi:, fllE&Jt 

BB±i=y-i-««*at?*»a*»B-r*xBi. mr 



Ea£B±i=ttiBn£«H£Kjft-4-«xs£. tilted 
B»B&tfm 1 Bra&BBicEE^BfcBKiicssi 1 

h^-;u*BB?l-r-6x«t, ItGflti BFii)*£l§ 

b±i=. utrem h^-;u*^LriWK^*»: 
n icmaw}*^ * ti * £ a i-m 1 a»B * * t m 

Bl=, ffiES«±l=fcMt£BEBBB^B«<BBjai=iS 

i*a#wi=«B-r*B2»«B*BE»i 
»«jitRi-Bii=j:y»ar*xat. neximi 
atf weft 2 ««b±i=b 2 ®r B i$6*iM^^fiE-r 

*rE»2BBB«B±i^-*«*»i*-*-*xs 
t. «rE7-*a±i=B3Bn£BH$Bjft-*-*x8 
t. bebi jim«MK&i;«iKft2iiiiiiMitni=f!rB 

*1»lii:li:4f2a>*^ h*— ;u*M?W-*4: 

hbi=«eb 2 asBicac-s^fflBflfLffl^^fiE-r-s 

Hi, 1WE*2a:/** h*— jutfl-LTBEBlB 
«Bl=«fttt»«**i**3l=Ba««S»B*-*X« 

[ o o 2 9 ] ^f&m'm 1 a>ttat%¥£B<*>B£;&&i:: 
1-. EBBB&tfBi bbbbmic. a«<*Bi=ai;<& 

B*sh.*J:5l=»lB«B**»J«**i*. CH<tl^B# 

m®su;m2smjs-hicii, $2Bft$&iim. t-sis 
^titmmz. ss^izhl-ci*. m2«s®i-ii 

C4«BT-fflBBfl.»A*»***i*. fit, Mto&mi&t* 
r-ii, m2 3>*^7 h*-jiMitfi*tli:tji 

i=, mi»«»aw«2»«ii*H-iii^&iBiB»i=»rii 

L> g2a>$5 h*-JUi:4ffi^ffll§m7lSi5<!:*<l^a#lz 

< t *-.#*iiHjrc**0>-c. ais^ii^p-bxromiSsE 
[0030] *5fiBfl>m2©ma3te^ssroS!{jfi^j*i4 

«»K»t;frE«l®raife«Klci!5E*3lt*:SI=ffii:-5 
I1a>*9h*-jl,*IKlt4ili:, filfEm 1 MTU 
««H±I=t-* It *»*-T * 4: i^^l-S?lE7 : -'S' ^4: 
B-BA»&«rE»l =3>$^7 K*— iU*^Lr«rE*» 
<*Bl=BBW»«**i«J:5l=«t>BB«B*»B-r*X 
at, »Ef-: »tt&WttE'f>««*B±l=£2Bmifc 



5 



a«*»a* burnt. «MEft2jimi6itni=iiMa<f>it 
mm.mi-'&L&'mz^isw h*-;u£iifm-f &xa 
t. miEa2jfiaaaa±i=. m&Wi2z>>$<; h*- 
frz-fi- LTmtz<pmmwm\zm%.mm2 ? i=r 

i>%z&m.mzKf$.tz>j-ft.t. nitd.mmnmB.vito 
E*3aniMUM=. ureiri #ui:it4*3 3> 

;u«IB?l-t«i: R|B»l=lirE*2 C 
*a ; ?-fflilfl.B*IHW*xafc« frlHSS3 a 5 h 

izmm < m&£tef$.-r burnt *#t?. 

[003 1] *36W©m2©««3t!¥SS©«ig^l= 

fc. «ll*MAt;ftl «IHIIUtRI=. **(*Blciii:-5 
R1 I**— JU*«B?l**U C<D±|C, 

&i;*«ses»±i=i*. *2iimiMfRA<Kjft$*i&. 
ac BBa*R*i=ai*Ti*. m2Brai&a^iz. * 

i=, ctibH **B&tfR2**B.hi=. i3gmii 

aR*<a*&*i«. H««**«I=J31^-CI*. sb 

3BBBRBI=. HitMi:li:«ft3a»9 
— iUA<IB7L**i-5. C*ii:Bai=. a^lcll LTI*, a 

3 jhh£«hi=* 2 aaai^a c &&=f-m&m.mmi& 
jtis. ccoj;-5i3. mi «s^»t;m2^mg$i5)- 

?L»i:*<BB»l=|l!?l$*t*fcft, SS^£Je/£-T btzSiO 

*axaa>'>&< £t>-R£MR-c#&a-t*. %mm& 

[0032] *3681(dss i 2 ©««3fc!£afi(Dfi 

fcl^T, WBfr *afcB-R*&aER*l=-a*<R 
SI $ *ifc<I-stEa £ »0tT -5 o 
[0 0 3 3] C0>tt«lz*4itf. T-S&ttSI-mt 

atf^-^aoiKU t*,-»i»ar4Eanf». 
a»tf-T-*aa>'>tf< t*,—fnwn-t*itihizmiB. 
±\zmm@mmm k ^ * £ -ttizfe y &£*tfc 
afRaaa>aigBi=*«aa*«Bi-*fctta>EBfc£ 

#E«©*^S*2S|«Ji^&*rt-r4Ci:l=J:y. = 

©a^£»a*-&fctf>0>aaxs©'>fc< &«-«*m 



c ti=«fc y . Mf»»«!« t* < 
[0034] x&Bjwm i ©mmit^^scDssiit^;* © 

flEv 1 - * a i: B - R* 6 HrEiT l=-R « * *ifc 

aasasaau i»Bf-: *a*»ar*xawi=. 
«Ef-: s> asRE^aaBi^aa-r ztztbo^ *> 

K^-;U$^fl.-r*i:B^l3«ifB(i^E^tD-4ffi^St|E 
[0 0 3 5] C©a«l=«fe*il<, f->«tH-I*6 

aa* *ifc«*ea<Da*fc * 2 a*a^ aaa-r « c 

<»: [C «fc y , :©iTt»*t*fcltiffl»ffliafl!)*4 < 

tt-»*aaT?*4. ai=. ^— *a**a*ai=» 
«-*-*fc*>©=i:/** h^-^uta^Eao-ii^a^?- 

5. a xx\ a2a«n$aa«t«ta^&aa-r«c£: 
i=*y, a ; f L A^<g#Ea*To«ta*'h$<f z^t 

*<T#*>. 

[ 0 O 3 6 ] $%B^1 1 XI*R 2 0tKX¥SIO>l 

a*aoa©aa-ci*. RRHRRasaa-r «x8i= 

REa?RR?lRl»ll=llMeHR*S£R-R* 

e> ft s aattaa £«*ar « . 
[0037] c©aai=**n<. MffflMAincix 
aatB-a^&<E*»«ttaa*»*r**<. B2a 
aai±. BMaRRi::R?L±:iif=a?RM7LRfr&R< 
Wi2mwm±izi*. aaaa^B-n^&aaaan^ 
M$ntfcy> a*<z>aasa®£ u truss ti-sro 
t. aT-aMAffsftL-caaaaa^FPcaafta 
laat^a^ttaaaaic^yaa^ratft-s. 

R5!t«a£ I TOlfrbifiSt *«*l=l*. BC< I T 

on* g>tt«*aa*n&R£a*aa& ^a«>TS* 
tta<aa-c#4. -t lt, co>j:atcig^rojtaffl^ 
is$a)a-r-5.3imi4»Rii. is^m^s^is-r^xai: 
B^ic^fi£r-#^(DT-, aa^p-b^<oaa<b*0ti 

o 

[0038] **a<»^©j:5ftftffl»t;a(0fij»i** 

[0 O 3 9] 

[aaoaaoaai kit, *^b^o)||js^^^ii®ic 
s•^L^T|j^BJ-rs < , 

[00 40] (aaxaaaoa 1 affi^®) *«eb^i- 
1 aaKa-cfeftaaaaoaa 

jftssscDiiaa^is^^ais-r-s^ k *j ^xai=*a 
**ifcaa©a»i=fcMt4ftaa^-. Ea^ro^ffiBK 
Tfey. ®2i*. ijaa^aaizfei+ST-aia. ^fi 
a. nR«a«ft<KajF*ifeT FTru<rsRa>ffia& 
-rsatfe(oij^pa)¥®ST-fcy, S3i*. S2<da- 
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[0041] 01 icfc^r. *mmitiBiziii-)-z,$tB,m 

fcthOT FT 3 0iA<7 h'J-^^ttl3ltlS^jS$^.Tfc 
U, il^^etji&^+l-Sx-^^e aA'SiT FT 3 

o<Dv-x\zW.$Lto\z&m.£tn:^Z<, ^-$£16 alC 
S#iit;li#<l-^s i . S2, Snii, zcnmtzm. 

^6 a|^±lC«L-C, ^U-^SIcflt^-r^cfedl^L-C 
t^tV £f=. T F T 3 0©f - H:St«3 a )S<lSi 

IC/OUXWIC^fi<l^G 1 . G2, Gm£. Z<DHI 

al± s T FT 3 0(D KU-f >lcmmWI-tfSI$4xTfc 
y. X>f tfe^T F T 3 O^-Sfflfflfilt 

*<»Z.<<v*£mCZ>Zklzj:i) % 7 s — Si^6 afr£« 
*&**l4H«e#S 1 . S2, — , S n £filT^0>$-r 5 
>ye*#at;. ■Xlli9a^LTjtli:i«i&« 
*ifcf?rSU'<JUCDiIH£<r§-S 1 , S2, — , Snli, *J 

tomx— izmm&ftisti&o jam*, EPflD£*i.*>mi± 
vouz j; y »^*^<oie(finf f*F**<£<b-f « C t icj: 

t,St^^f£l+gW^g7 0lz&i)&ft2*i& o ztilz 

[0 0 4 2] 0 2lCj3^T. iSS8S0)T F T7 U-f S 
tR-tlCl*. 7 h'J^7.ttlZ«§((OSB^'5flimmS9 a 

(jSHgP9a' iz«fey$iisA<^$*trL>5) tfmmti 

Tfcy. §fig9 a(DSt«|CD*^lC=&>!7;tt-DrT : -'S' 
l§6a, ^2I§3 a£(/§§g3 b A<Slf ^tlTf-So 
f-$86ali. z>>S? r-*-;U5 a ^^LTtK'J v 
•J=]>^^^t.^S4i3?<*@1 a(D5*.M(nv-X|| 

«i-m^W«tt$tirfcy. H0mffi9aii, s*£± 

tLTtlgE1--5#«@ (WT> /<'J7it»t) 80a 



•7 h*-;us b^LT¥i«;1 1 a«)HI2(D Ku 

©5*. i ? i A'4 ! .;U^l|El a' (i*€T y 0^(0^) 
KStGrT* 3 a*<EI$tltfcy, j»M 

3 al*'7 5 -hmiSi:LTtit6-r'5o JKD.fc^lC. 
3 a irf'-'J'^e a tross-r-Sfififfici*^/?. 
;u^HJla' lc^2^3 aA<>f- h«fii«b: LT*t|S]IBg 
£*l.fcT F T 3 0A<l$ltt)nrt\-5o 
[0 0 4 3] !§SI£3 bl*. ££f£3 a izjft^TISISiS 

[0 0 4 4] Htb*^T'^Lfc^HlilCl**>!7. j£ 

Ii3a. bRUT F T 3 0 <DTffi!l£>I£>cfc ? 

13. 1 a^lftltTta^c J:yiH*&*ll-l* 

^ICfcl^T. JgliSftlgl 1 ali**. 3 a |C 

/£<7>SB#|ZJ; y#T FTfl)'J>6< fc*^**.;U«J«1 
a' $T FTTL"f»ttffl!A^a-C*^a5(411l=ffl:lt 

[0 0 4 5] 3 (DBrSEH^-r 

I*. iHWfc — 7j 0>£t5<D — PIJSfilcTS TFTTU^i 
Hot, c*il=>tfiiE«**i.*aW«:ft*©»*©- 

«l*fll«-r-6*HRl»fi2 0tS««l^ t TFT7U 

-flffii Oli, ®lx.liS3lll«A^fty. *frlp)£«2 0 
I*, «;U<#7**««*53l»**&fc.&. TFT7I/ 
-fStel Olcli. ®*S«9 atfKI+ibftTfcy, 
-hffllcl*. ^t*>yffliSII<0R»rS<0iBrSl«aSJ!)<2ffi$^fc 
E|S)«1 6*><igi+t.;h.-ci'>-5>„ Ummfii9 al*«S.li, 

[0 0 4 6] fejj. *trsjS«2 oizli. -e-ro^SlrJSo 
■C**lRl«a 2 1 A<Kltc>4x-Cfcy» -f-(D"F 

RR2 2A<^ltt»tirL>Sc »|S]ma2 1 l*«jtli, I 
TO«fei:<DaiH»«tt»«3^&<E*. *fcE|p]R2 2 

[0 0 4 7] TFT7WI«1 OIZl* s «-H^mii9 

m?z>wm*-< v=f-^?mj f t 3 o*<»it6*i-ci^ 

So 

[0048] *f|S]g«2 OlZli. MICgl3IZ*-r £3 

•yf>7'fflTFT30<0f««;li1 aO^^^iUfl 
HEla' ^V-7ILDD (Lightly Doped Drain) 
fliai b&l/KH-VfflLDDfSJIEl c l;SAt5Ci 
l*«Cl^. Sl=. m2&3fc|g2 3li, 3Vh7Xh©|Sl 



7 



[0 0 4 9] ^(D&olzffimZtl^ Mmn&9 a £*f|pj 
mS2 1 fcA<»ffi*4cfc5fcE«**ifcT FTT^S 
ffil 0i:^fS)S«2 0<h^r B 1l3li. «»<Di/-^»lc«fc 

@9 a^&<o»»^Wlra*tLTi^i^«lB"eiBiBiBli 6 

**^&ft4o V— JU#I4. TFT7l/-fift10atf» 

[0050] 3 iz^-Tct H*x-f^^>y 

fflTFT3 Olc£**tfp]-r£fiSlCfc^-CT F T7U-f 

Sfii o t&mmx<< vTisfmi- ft3 o tomz 

14. HMI1 1 a*<Kit&*trLx« 0 K1>%>1 
i a (4. tf«L<tt79nftXHjAM H eft«T i. c 

r. W. Ta. Mo&t/P b <Z> "5 *>0>4>fc < £ * — 

1 0±(Dft 1 Sg&jgl 1 a(&^l*XfI(D»lzm3*L*iH 
HtX-Y 7f>iffflT F T 3 0(Dff2j£XglCfclf£ig;g*Il 

T?„ TFT7WSS1 0<Z>«jb*&(DJEIt* (RU5K) 
f#*l:»LtMLWt«X-f **>S0BT F T 

3 0<D^**JUflM(1 a' -VbV — Xffl|LDD««1 b. 

KU-f>«LDD«1 clzA*fr*»»**«(z|»C 

c c*ii3fiHLfc*«ao)*±i3«fcyii*x 
[ o o 5 i ] mic. ft i satm i i a <h«aa>n^x>r 

T F T 3 O * «jS-T 3¥*{*Jf 1aSf1 SftK 1 1 a 

lc. T%*&3§Jgl 214. TFT7U-fSfilO0iIl; 
f&iS^ft&C^ICcfc y . IIX^^f>^ffiTFT3 0 
(DfctfX&TiftHi: LTOmmZiG-fZo Hfl*>. TFT 

IzS&^MfT'liSRX-f ^>*fflT FT 3 0<Dt#ttO> 
*«tt**rr*. T*l6gii 2 1*. «A 

15. NSG (y > K-^hvU^- htf^X) . PSG 
(U>y'J^-h^7X) . BSG (7t-;p>*>'J>r- h 

H=?7.) . BPSG WPV'JVv'JV-htf?^) <C 

1 atfHftX-f **>*JHT FT 3 0«$»ft-T«*ffi 



[0052] *Sffi»n-eii* ¥*{*m afitltK 

L. -niz»lp)t-^#M^3 b0-gp^ft2g^#gm 

»i««(*«i:-r*Cfcl=J:y, Hiffi§l70a^ 
«**ttTL^. SIC. C(Dfg2gfg#gmS<h:ttlS}^ 

4/<u7i8 o a<D-u£M3wmwRmmt l. ctt 
&a>*«mi=ft 1 mmmmms i sKi+Swtiz^y. 
ftiHHJ6»Ka 1 tfmzmnttmtLxiatmL. mz 

O b*<^fiR$tlTL^4o fit, C*t&ft1 

h^-;us a zftLT&mmznTwm^-mi o#m 

»«1el4. ^-**|6 a&tf5£g*|3 a(DTIcM|S:$ 
tltliX-f 7f >^fflT F T 3 OJM L, KC<T 
-*H6 a&tfjfe*«3 alC»-3T#tf 5&««3 b 
»lc»fta«IBl2t^Lr»BlE«**ir. IHS§I 
«1 f fc**u tt«aiK2l4ftlRS*ffiiLT«ffi 

[o o 5 3] mm** vTXfmr ft 3 014. ldd 

B#JCcfey^^^;U3b^fiE$^^#3H*ISl aflD^-V* 
;U««1a' ,tSS3a^S(*Hai:5Sg« 
y-hlft»K**t;««»IS2. f-^86a, 

■ 1 a(Di;MV-7ffi« (V-XULDDW) 1 b 

Kl/-f>«W ( KL/-T>«LDD««) 1 
c. 1 a©*51*V-X«*1 dJtl/IC»a« 

Kb^>«*i emri^i. *MKi/-f>Wi 

e(Cl4. «^CDiimmS9 aO5^>C0>tt^-r€)-O*</< 
'J7l8 0aJ*iLtti8$tltl^o a 

14 p m<D* v^jUMtfrt-z amcj£ cxmmmmo n a 
fflxi4 P ^fficD=F^^-<^>^ K-^-r^ctiz^ yj& 

StX-f ^f^^fflT F T 3 O t Ltffl^btll)Ct^ 

l^o *mmmmx*i*&\ZT—$&e a i4. a i ^<d«s 
o»«tt(oaiMA^&«fiR**Lri^« /\ ,f j7i8 

0 aSl/I1 JIMI&ltn8 1 (7)±|CI4. *«V-X« 
igM d^iIC6=l>$^ h*-;U5 a&l//<'J7l8 O 
a^iiC^=l>^^ h7^-;U8 b*<;&>*ff2ii££*l^ft 2 

1 d^CDd>^^7 h7t^— JU5 a S^Lt, a 

IC ^r-^«6 a&i;ft2Bratt«K4(D±lCl4. /<U 
7@8 O a^CDn>^^7 h* — ;U8 b *<J&J$ $ tlfcB 3 
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8b^Lt. BXttS9 ali/<'J7l8 0 a (ClSiM 

$ h*-;U8 a StfrLTifijllt KU*>fMM el=m« 

8$Ji£ $+Lfcm 3 URSJ&JilBi 7 CD±ffi|zS&lf «o*lT 1^-5 „ 
C(DJ:-5I-. iIX-f7f>^fflTFT30li, L 
<l*±i£CD,fc-5l::LDD<«j££}#OA<, (SjggV-XSl 

KU^>^i££»fi£-f •S-tz^T^'l'^lJcDT FT 
[0 0 5 4] M, **tt»ftTi*. iiatx-f •v^vyffi 

T FT3 0©tI83 a<D-6BA^/d:^>>f — 

iICD^IBSLfcv>?;U'y- h#fil<fc Lfc*><, C*l£cD 
Hlc2<lKX-hroy- hti$l?ILttJ:l,\ CCDfg, 

=&^roy- h-msi-iii^-wti#*<EP»D$4x-S)j:5i=-r 

•Se Cfl),):?l:fa7Jl/y- hijHMi h 'J ^JUY- hlU 
±T-T FT^^fiE-Tti-li, ft^iV-X-KM> 
SU3*f£S50>U—>m3E£R&.Lt-e#, :r:7B#cDS;>S£<g 

[0055] *HJ6ffgffi(Di«^gST?l±^IC, T F T T 
0±|Zli, f-^«6aW$S83bA'I 
2 nMIMDM LTltt*:6<Jlcffi3Em-r* J; 5 l=»l+ 
"b^tTf-So f LT, /\*'JTfl8 0 ali, #3H*|§ 1 a 

9 a ta>nm=^*LT*ju, *mk^> 

tli*1 e £gftt««9 ai^3>$^7 h*— iU8 a&tf 
a » * h*-^8 b L tW«8«t i. CCD 

* h*-.>u£ifSTL-tSi§£i:]t&LT, a>*$h*- 

;U8 a&r/=l>$£ h*— ;U8 bCDg^^^/J^ <X& 
0 n miggCDlMtm-m^aH*® 1 a l=fcl+S|g#ffilt 

li, 111419 a Kl/>f >^ 1 e|20© 

l-«fc l J}£8[-f*il£J:L>a>T*. c4t.£,:3>$? h^-;us 



)S<it^X'y hx-v^>-yi;J:yg8fl,-r^S§il^S< 

;U8 aMa^5 h*— JU8 bfc£/7, STCOf-/^ 

Sttlf-SfctfJl::, K^-rx-v^>^lzSftS.rJt«£MS 

[0 0 5 6] JilJt(7)J:5lC**J£f^®l-J:tltf. 
? h*— ;U8 a&tfa h*— ,>U8 b<Dg£**/h 

£<"C#, h*— ;U8 a Kfclf -i>/<'JTIi8 0 

aCDSSlC^fig^tL^^-^IHCit'J^ < T^fcCDT?, 

•t(D±^ic<4a-r§gimm4i9 a cDgfltticfci-f-s^int; 

AM£jt$*l-i>„ MIC, =i>$? h*-JU8 blzfclf&ilj 

fti9 aro^ffii-jKjs*^-S)5i^-v>[Hieit'h$ < xm 

CCD!HftmiS9 aCDSB#ICfcl+£¥Jfi<bA<<Sit 

[0 0 5 7] g)4St;g|5IC^-rj: ; 5l-, mts^siia 
CDS2llc{jiS-r-S.)S22^lt<D-gpr'fe-i.^ ; F-^l-li, 

ttMICIi, 0 2 S.lfm 3 T-sp LfcHmSBlCfclt-STifeSe 
»«1 2, $&iH2S^1 Hmi&IM8 1 A<, CCD 

amMti=*. *cd ft -easy, iumi 

^8 1Jtl-l*, /«'J7I8 0 a <k|5|-^t,JKfi£*tL, 

¥iitt* ( «ttt'fc«i«fffliii8 o stfte&ZHx 

*-;u5 s^^LTJs^ffl^meso simms«imsiA< 
t=--s»^6 a tm-m (bp*,, a i ei) 

lt, m2^H^it^4&t;m3sw$&^M7izi*, *f 
®ptt*<4S^ffl3smg s o s^y t-oy/h*t^4STffl 

gflftSB (KIT. mm&tft-to ) 8 sA<gB7L*ttTfc 
y, aS^f-ffl^mg 8 O s li, CCDS 8 srtlCfct%T, s 
l$Atli^34ffi-T-CD}S^ffl^® <t LT^tll Ltt^. fSi, A 
tll^aS^iili, «^.linSPIslK<t}i^*4x?)nSPlHlSSf« 

{4^«*g-r€.f=«)CDJiT3|il4g^-, SlSmfi3t^ScD 
«I2 £ ft d ftcD^SfflSS^^f if ftS cDig^ ^ #titT- 

liA*&t/aJAfflcDi^^cD4g^-$^t;ST-&-5o flfe^, 

fl^!E*|6 s tit. #l*.tfj£2l£3 a-V»T— >S6 a t 
^S^3 a-^T— S>^6 a£§gg)-fa 
f=<6=£tN|±Sl^fi^fTaf=toCD^^Si))lH]K, ^~ 
^^SSiIhIK, «2iHlK^<Dl*)i£^j22[HlKlOP-y^fl 
^, SflmUl^, ISIf. iii^<I^CD«>!7^tl#^« 

^ a tb * $ it l r wmsi * ti s t <d x s> * « 

[0 0 5 8] tot. *l!fi&«^CD;fc l Sgg£§!!ii^& 
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otetfiiLmt ismirjrf^jfKizfcit zw+mmmm s o 
h*-;u5si*, is^spic fcit § T-tme a 

IB 1 a lC&*rf -SfctoOra h*— ;U5 a t|^)B#lZ 

Hfl,$iHSro-C. HfflOllfiflXfl^&^i: Lfcl>„ JEI- 
^8 sICOUTt. iS^gBI-fclt-SSi^mil9 a 
J/<'J7@8 0 a 2 3 >*>7 f-*- 

jvs b tm&fizmnzti&nx. #ffl<£>i§fi?ii*i£!&M 

IC, Jil^OX^T'li^m^9 a ^JBfiE-T-SSglC I TOI 

£ Bf$.& iz n o r l> fc m 3 am tmm i o m fix n £ 
[0059] ^mmmmx-itmz. ffi+m&nmso s 

I*. Ti. C r , W. T a s M o RlfP b (D 3 

ffflSi§80 s(0^fi£^lctT*5*x-i>=&MlX^lcfc(t-5) 
[0 0 6 0] ^HffiJfcfgT'li, /^J7|8 0aX 

ifim^-mmmms o si*, *iS3aif-^86ai 
ronHic^ffiLrfcy, iSHf-ffl^m/fs o si*. ig2H 

r-, SSs^LTSSf-fflifgsostFPCfffln 

[oo6i] (m^jt^somanis^s) *igBjic 
J: i>n%.%^mm.o)m z mmw*mx&z>m&mw<Dmm 

ss : F-^i3fc(ti,Aai*as^(D¥®Eir-fcy. Em*, 

fcm 2 mmmm\zn^xm4s.um 5 ic^ Lfcsnsus 

#$®&±xmmsimumm<r>xz2 t+ztzih. &m 

[0062] m6Rifm7izt$^T. mzmm^mx'it 
m-\nmtemt\*m:t£V. is smztn-n>^mmm. 

f§8 0 s©S®l-l*. II^9a^@-I (SPt,. I 

Tog) *<bfc&$«t4;fi!i9 stf^is^Tfcy. a 
th^m^mmmmmtLxmihLxi^. *<nfeo>® 
mz-Di^x i±m 1 nmmmom&t mmx'&z,, 

[00 6 3] «tot> m2Hife»SlC«fe*ttf. &8s£ 



^LT«mi±»IS9 s i: F P CH<&*g|! [a] S§£ £#t;*tt 
^imMtflc<ky|tgEpr«li:^*. ftl-, I TOlfrSft 

<«^«gr*fe-i>„ fit, c<oj:3ti:Aaa73Sg^-rom 

a SflJfiE"r-5Xgi:(?lBtl-^/Sr*#.2)roT?, 
[0064] (m^3t^S<om 3 XlfeKffi) MRl: 

<fciiti3t¥8iffii 3 mmBmx&&%L£kmE.o>mi£ 
iz-o^x. m8Rism9 z&mLxmwt&o isit 
ag^^i-fcit*Aaj7]4S^<D¥®HT-&y. hqi*. 

08COD-D' BrSH-efc^), iSL H8ai^Sl9lc*L 

fcm 3 xiB»ni=fei^TB4&c;Ba 5 iz^ Lfcmmss 

[OO 6 5] El8;RtflIl9l=a3l*-C. % 3 3SJ6«2SgT?l* 

-r-i>as^ffl**S8 o s(dt<iiiic(±, xis%m 1 a 

£H-K*&ft**ttO>*#«1 1 s. f9ft:|g1 ai 

HHKA^fc-&Stt©¥j*i*Al sSytI83aiH 

»(6Lr*y±if ■bih-xi^^o J E-ro^tea)a»iElcot^■cl* 
11 mmBmtmftx&z. 

[0 O 6 6] fit^T. m3HJS^Sl-«fc*llf. §8 si* 

icfc^rAtUTjig^tDf^fflss^^-riffi^ffl^mps 
osiF p c^rortssiHi^i: ^m^tt^mR^i-* y a 
K5I=. a^fSSEffl^®ro^$*^8 srojtap 
^Hro;g * j: y «t ^ -& c t izf&mr ^ ie®^ a * r& <* 

^irA<T'#-S„ f Lt, Cro«fc7^SS^F-fflSem®8 0 s 

^a«i-ay-hif«>fctf)(7)g l «<oiSp | c^i i s. *3H* 

§1 s&I/jK'J i/'Ja>E3 si*, li^gpizfcl+sm 1 

iSifeBII 1 a. ¥g{*lf 1 aM4I83a«t4 
XfI2&(DiiftQ£tefrfcl>c 

[0 0 6 7] (m ; F-3t^a<om4iii6»^) **b^ic 
j: smtijt^srom 4 nj£»!BT*fcs&iiigs<&isj$ 
lz-^L^T, nostfii i z&mLxmwr&o n 
oi*. affi^nti-fcit^Atii^iffi^eD^sgir-fey . m 

111*. 01OO5E-E' K®@t?fe-5o fSi. U 1 OS. 

i \zmLtz&4nmtemztsi^x®8Rifm9iz 
mLtzf53mmtemtmm<»mf8.gm{z-z>i*x\t. mm 

(D#ra»^^^L, -trogJB^ii^iS-rSo Ell 1 

xzzttztztb. &m j e>&®ttmzmR&m:Ut>Ltb 

[0 0 6 8] 01 O&tfUl 1ICfct^r. m4HJig»S 

-ciim3^ss»si:iimtf y. is srti-fcit&ag^ffl 
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*>. I TOM) ^6a*»«1t»«9 s*<»*S*fCte 

[00 6 9] «ot, m4||Jg^SlC^tLtf. i8s? 
^LTSmtl3IM9 st FPC»#(Drt«Hatt4:*J|*1± 
*«B**lc*yttaoJ«fcfcS 0 Wlc. ITOl^bft 

giffls®^««-r^«mi4ai^9 si*, axtfi=£ft« 

[007 0] JSLtBMHLfcSn 3^6»4««M|-Ctt. 
yiz££AUTJf 8 0 a<D3g*ait<Dpr«61ttt»i:«l 

i^o *fc* /<yr»8 o aj^fitxsa>*izfT3btL**a 
aaiz * y , /ojrisoa tf&n * *ifc y »n l a ^ 

mm bo B<D&£&\+<D-5Mi±\*fe£m<* m*mmn 
B8 o s^auBsttfcysinLar^ckaic-c**. aa* 

t. C(D«»:5ttftMdftB£EX*a9 a I 
TOll£<Dt§t£l*£l^::#>. =» > £ <7 h ^ 8 b £ 
Lt/^'J7I8 0 a&tfi!i?tS*l9 aH|-eA#fc=l>* 

1180 s&tf#*14»IS9 sBTfifffta^* hrf>< 
t*t4o ^'J7l8 0a»tfS|fffl»ti8 0s 

(DJSJII4. ^J^5 0 nmJa±5 O O nmtlTggilt 
Ll\, 5 0nm8KD»^tf*Wi, 

p-trx[zfcif^>=i>^^ h*— ;U8 b^g8 sftBHTLft 

lZ***lt*pJ«ttl*«<tty. *f:500nmgg*l? 

8 a©llfl.B»l=S8**lt*pIttttr*«<tty. S8s(D 
»*A<E»=Fft(DWHi:a&«:i^*^I4»ttlc«y± 
if fiSH £ & & & T? fc 6 o 
[007 1] §L, Z(DJ:5 6:/< I J7I8 0 aRZf$®+ 

fflitlso sli. Mlja*BBTi±tt<, 'J 

*t/$LT*,£l^ CO^dtiJifc-f *U4, /<'J7i8 0 
a I*. *«BiLT(Dattl**»L£lMb^ I8§I7 

Mi-* m2sra«»K4i:a)raT*!»^ic 

&tf-to>Hiflic*5if 4^7^^te±i3aaoo hb#icsb 
*nmv\t+ ^fflstiso si*. Aai*iBiF-±:LT 

+#l::aiI6L». S^SliSO sRl/^CD^i2lzfc 
[007 2] (S^*3M£fi<D1g 5 *%BJ]|C 



a«*<»j«**ifcT FTr u-fat*a>a»«-r*a*a> 

®*gf<D^ffiHT*fcy. 01 314, 11 2©F-F' Br 
iitfe^o *fc. Hi 414. »*««fzfcit*Aai* 
tt^sPHIB-efcy. Ell 5(4. 01 40G-G' Br® 

^ss-r&o 01 3wn 5i=feL^Ti*. &m*>&tim 

[0 0 7 3] JM\ lBfR«|coi\ri4, 0 1 2fti;Bl 

3izfci>-c. msnmMmv\*%zinmteBizi$if&/< 

fillS 1 elZ=3>^<7 h*-JU8 8 a L T KM * *lX 

fey?*— *ae a ti^-B^&«fiR**tfc+a»aB6 

b£. HfStm*£9 alZZI>$2 h*-;U8 8b^Lt 
8«S*lM l J7i9 0atJ«iTl>S. fLT, * 
tiM6biA'J7l9 0atlt f-^g6a^l/ 

*^smJi6 b±iz»A$ti/i:ff 2antean4«^L 

*t*:=a>22 h7fv-;u8 8 c£ttLTffi5l::«ftMlJMji 
£*lTl^ c ^-Ote(7>0S^fflJI-^S«^lCOLNT(4m 1 

[0 0 7 4] 9UZ % ig^§i5IZOtxTI4. 0 1 4WB1 

TfflSmSS O sCDfty \Z % /<U7l9 0aiB-» 

r. m^E»6s^a»^ffl3ISH9 0si:l4. tt2ffH 
WMl4**LT»|p]E«*tLrfiy, 21TO 
«B4lz>||fl.S*Lfc3>*$ h*-;U8 8 t £:frLTtl 

si^«Kw»a**tTi^4o fit, 5S^ffl«m^9o 

s(4. a3amaaB7(cHA$tL/s:B8 8 sa^&HMR 

[oo7 5] msnmmmx'te. /<'j7i9 0astfffl 

^fflSil9 0sO)«l(i:Ltli, BtiBBM^&l't 

7J§8 o a tra«a>ta)A<»iBicfflL^&tL4o 4# 

lCH^mfil9 a^)< I TOB*&4«f- ^SI6 a>b<A I 
B^b«CS»^lzl4. @S#i:a)ffittA«fil^T i . C 

[007 6] tot, m5HJSJ^SlCj:tLl4. ®mSPI^ 
OL>TI4, *8ill6b&i;/^J7l9 0aS^Lt 
II1S9 a iSM KU-f>«1 e £*<«fttt&a 

*ttftct3&«-c#*. misppi^jtms i ^^l 
ic<ky»aM****-tt*ct*pitttft«. wiz. 
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h7tx-VU8 8 a(DfiSl*. f-^i6a(DSa 

[0077] Mlc. K5*J6»mic«k*Ll<. BHfcS^fB 
«rtlzfcl*£A'JTB9 o aG)»j£xa£niftlcA|?1l 
«l:feM+6i||Tffl*ll9 0 stD»«lS*ffA4. 15 
lc«iPffi«lcj3(+4a>*$ h*-;us 8 t I4..11SSB 

iztei+ztpmmnme bM^urigo a sffis&a 

-r^frft(7)r]>^^ h-Ttx-jus 8 c t^l^lz|JBfl.*tt* 
0t\ »ffl<DBBftxe$!&K4: Lttl^o £8 

8 sfzo^Tt, ii%tti=£it«iix««9 a s/^ur 

§90a lC}g^-r^frtf)(7>=l £ h ;U 8 8 b £ fsj 

LfcAUj****»a-r4fc»a>»fflxaa)--tt*iiB* 

[0078] m=Fit*£mm.o>to e nsfi^ffi) 

6(4. 4B^««icj3it*Atts*au?-a)3Fffiiar-fey, h 

1 714, Hi 6CDH-H' liitfel)c ft, HI 6& 

5 \zfjk Ltzm 5 xitftjB t m&omj&mmiz-Di^xiz* 
[0079] hi 6x1/01 &enffi,mm 

■ei**5 3g!6»8ltl*S!Ecy. 188 s flic felt sag^F- 

ffl^m^9 o sOTSffiici*. is^ms9 a tra-a cap 
terofiiBEir o i*t ism 5 nmf&ma>i§i-& t mmx- fe £ . 

[0 0 8 0] I^T. S6^Jgff$®IC<fc4xl*, 188s 
*^L-Ci»«1t*Bl9 s,hFPClf0)*ffl5I5]8&£:£fl7J 
tt**B*l=J:Ulk«mfe&««. »l=. I TO»6 
9 s i:*^tta»*Ki:tt. &tf>Tgj&t± 
A<««RTttT?*-B. fit, C©*5<PAtil»**fl) 

[0081] (m^-jt^arom 7 *nwiz 

IC-OI^T, 01 8 at/111 9$#BSLTitt^-r4. 0 1 
191*, 0 1 8(0 I - I ' BiS0T-fc& = (Si. 118& 



[0 0 8 2] 01 8RI/0 1 giZfclx-C, % 7 
■C(**6*tt»fflli:(4J|J5f y. ¥®Wlc^rS8 8 srt 

ic<is-r-54g^ffl3im@9 o sWTffiicii. mijgjtM 

1 1 a&m-K*&tt*fttta>s%Ki 1 s, ¥3it*ji 

a <t ^-flgA^ t> ft-SSttOTK 'J v 'J a >K 3 s *<ff2J$ $ 
tirfcy, S8 8 srtlc{4g-r^4g^-ffl®S©9 0 s*< 

[0 0 8 3] tfcoT. m7HSS^IC«k+ll4. |88s 
ic t A til 73 iS^f-cO^ffl as ^ ^C-T ii^-ffl^Sg 

£***■*-«■»::, asMfflii«)i$*(i8 8sa) 

*tS5SS<Di!5 $ «fc y «f ^ £ C <t l-EH-T 411 Ji^FS £ 

o s£S#iz&y±tf5fctoa>a#a>sS:fclgi 1 s. ¥ 
$1^11 s&i/7Ky->y 3>I3 si*, 0^spizfcit4 

lg 1 i£5fcffi 11a. *3H*Jf 1 a Sl/j^SSI 3 a 

[0 0 8 4] (m^-jt^gsomagijs^^) *^bji- 

IC^)txT. 02 OSl/02 1 *#^LTtftBJ-T4o 02 
Oli. 4g^?iiaiZfclt-SAai734g ; f L «7>^®0T-fey. 0 

2 114, 02OO5J-J' BiS0T*fc-5)<, 

[0 0 8 5] 0 2 ORl/0 2 1 IztSl^X. ^8H*Eff$S 
-C-l4m7 3IJ6^^i:(4mncy. 188 srtlzfclt^iS^- 
^i@9 o sroaffiicii, Hig9 a ^i-g (in 

I TOK) ^f,^-5«mt4^9 s*<JBEE$tv-Cfc 
y. Ai±17l3S-7-tDJi^fflS®<t LTStB LTl>-5><, 

mam tfuz-o i*x urn 7 mm^m<nm^ t m&x & •& . 

[OO 8 6] jitit, gr8 3SJ&H^IZj:;txl*\ 18 8 s 

u-caimti»m9 siFP c^ro^spsss*!: *m3i 

S<}Sg|nrfigT-&4o fit. CW^^JEfAaiTj^co 

^fflS®^«fiE-r4«sttaisi9 si*. ismgpizfci+ 
■Siu^*a9 a £Mf&-t &jLmtmmizf&f$.X'£ -so 

[0087] ia±ittB^Lfcm5*>f,m8SissjBor'(4. 

/«'J7i9 0afi[;^ffl|fi9 0 sl4Slfe^*S^ 
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(D&^izmf&rtxit, a»j 7i9o bris m+mmnm 

9 0 si*. ^ 3 7 & 2 ifflMI 4 ^ 0) 

719 o axt;-i-a)Hjaictei+4^5^^i»jticaa 
o 0 nBticNmM-ci*. ^9ti9 0sit Ada 

*as^£LT+#ic&f&Li#. «6^ffl»«H9 O s&lf 
[0 0 8 8] (*ft*¥S6«<D»ift^P-bA) *lc. & 

«i*lzo^TI*. BlO&tfBl 1 l:^Lf:f 
-WiLt^tc HP*>. ft2fr&ft8Jtjft»tta>AUft 

^P-b^lZfcL^Tl^•rHA^<7)Xli^*l^^y^ :: F(7)^M 
FT7U>fS«{il](D&Jf £B3(DA-A' Bfr®|C**JE$ 
FTTU-f*«EflJ0)#JiSBI1 OlCSLfcE-E' ©?® 

ic»ic*-frT^-rxsiat?fcy. Affla«6T-ffl#**L 

t^^o ^Ci2 2Xi;gl2 3l:^Lt;Xg (1) J&* & 
Xfl (16) tmz 4MI2 5IC^LfcXS ( 1 ) * 

big (i6) t\***. m-g>wi±o>muz>i&#\zt$ 

l*TKB#IZ*T*>*L5Xfi-e&* 0 
[0 0 8 9] ftfH2 2atfH2 4fl)lS (1) d^T 

FT7WS«io?fflft^> 0 ::t\ *?*L<i*n 

2 (8X) *a>^S1t#^»BftfiOtt 9 0 0-1 30 

o °co>SaT? T U ^fc||j5fi$tL^>iS^^p 
<<c*j:5i=«r«aaL.rfc<o fiP*>> siit^p-trxizfc 
ft7^s«i o$i^i:aK^-i-*LJsi-ta>a*-c»«i 

lLtfc< 0 fit, Cl(D«):5l:ffii*tlfcTFT7L/ 
-f S« 1 0(D±SIC, Ti, C r . W. T a % M o "ElJS 

•y*g>yiZj:y. 1 0 0-5 O O nmgKORI, » 
$ L < lift 2 0 O n mO^JlCDig^M 1 1 tAMM"*. 

[0090] |f}^|Cg!2 4 0)Ig (1) IZ^-T^^IC. 

tttf)ig*;Ki i sfMt^c 

[00 9 1 ] gll3fcH 1 a&tfSttOil*;^ 



1 1 s(D±ic. «Exi*«EcvDa»icj:y 

TEOS (f K7-xf;u.^V- v'J^r-h) # 
X. TEB (t" h7 • X^;U - 7t?— h U— h) T 
MOP (f h7->f^'t*i/O^XU-h) #X 
^£ffil^T, NSG, PSG. BSG % BPSGSifO) 

> u h S<b v 'J a >§i*>I£<b > y =i 

1 2<DflWl*. £}5 O Om-2 O 0 O nmtt 

[0 0 9 2] »lzB2 2(&Xff (2) T 
**6*iig1 2<D_tlZ > ft 4 5 0-5 5 0°C. L < I* 

ffc5 0 0°C<D£b«W(£S«J£*T% 3!E«f?|4 O 0-6 O 
Occ/mi n^yy?^, VV7>^f Jffl 
L^SECVD J±2l$*]2 0-4 O P aCDC V 

D) |zj:y. 7^l/77^i/'Ja>B£i«tSo 
a. S3R»H*+-e. j^6 o 0-7 o o°cicr^i - i 
ob*ihl »*l<i*. 4~6»m©7-— ;u«M*«-r 

4C£lZcfc y . 7^77Xv'J =3 >^£S$5 O- 2 O 
0 nmtf)ff£. W*L<li^I1 O O nmO)I*i:^4f 

"CMltft3?«#U ->'J □ >it»*t« . BfcJStft 
LTIi. RT A (Rapid Thermal Anneal) 

•Jv'J^^I?, 7th'JV^7 7^Ig, x^^>y 
I«*|zJ:yaM|{*JIl a»*ti, 

[0093] |5]B#|CB2 4©Ig (2) iC^-f £ 5 IC. 
tt^«HCfc(t*T*»MM^ 2±lz4»tt<D*»f*FI1 

[0 0 9 4] *rzB22&tfB2 4(DftlftlOIg 
(3) IC7F-T^5l3. It^-f7f >y«T FT3 OJ 

0-130 o°ccDas, t < i o o o°co>as 
rcj:yj»»ft-r*cfciz < fcyift«siBi2*»flt'r*. c 

CD^m. 1 a(7>Jl£l*. &J3 0 - 1 5 O n mCD 

»*L<l*tt35-50nmO)*Sfctty. 
5»K2(D»a?r4. ftj20~1 50nm(DIS, L < 

[i^3 0-10 OnmOf^/^o M* ^UMm 2 

(4. JRttft 'J p >M±d C V D ttBVelfelb v y a > 

[0 0 9 5] :^|ZB2 2&(/i2 4CDX^ (4) iC^f 
UvXKl5 0 0$*lM81tai ff 

^jSLfc^. ^^I4P>T^>^ K— X««3 x 1 O 12 

/cm 2 t»K-?u, mms§Mmffii fSfi«tft 
^b-r^o 

[009 6] ;*|CB2 2<BXg (5) \Z7^T£o\Z. X 
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*y. tIS3aW#183b$Mt^o ££»3 
aM§I83 bCD^Hl*. ift 1 0 0-5 0 0 n m(7>Jl 

»*L<l*^3 0 0 nm[ZitS-rSo 
[00 9 7] p|B#|Cg]2 4 0>Xfi (5) IZ^-f J; 5 Cl. 

[0 0 9 8] &IZH2 2&tfH2 40>Xg (6) iC^-f 

a(D-8"e*iy-na*7^tLt, P 

fCOVttero** 1 - 1 0 x 1 0 1 3 /cm 2 CDigjgJtl^ 
[0 0 9 9] *l:B2 2&t;H2 4(DIg (7) ICtfI" 

«fc5lc. MXY •v5 1 >^fflTFT3 0$fltfifc-r-5Ba 

Ol£L^7X^tUvX h!6 O OSMLfct, EHS< 
PteifOVftTC** 1 - 1 0 x 1 0 1 5 /cm 2 (DigS 

[0100] IllSiX-f ^^-V^fflT F T 3 0 £ pf 

^*^at-r*»*. arc, «»*v-x« 

fMl dktfXUK^>««1 e*JMM-ftfctf> 
[0101] &IZB2 2^12 40)18 (8) IC^-T 

<b5/U3>M^&ft«Ki »nMft««8 1 £/3clgi-f 6o 

^1 ITOil8 1 Oj!lJ5£ 1 0 nm~2 O O nmgg 

\zmmtef&-t&zt\z&i). mm*<< vTXfmr ft 
3 0(Di2tagi7 o bzvamzvzzttfT-z&o 

[0 10 2] *ICH2 2 0X8 (9) (CTF-Tct 
'J7i80at SiSK K U-f >^H£ 1 e t £ SftWffi M 

fif£tt-< + > t - Ai ^ f > y f 0) K 7 < I 
T>?l=*yfM*M^&tfftl i icBHR 

*ai+*0>tl»±rftC!)l-*«tt^X^ h!7f>^ 

»fflLttiJ:L>o hx-y^>yrz<»: y % n> 

h^-;i,8 a Jf-/Wi:t'?^fcft, /\''J7I 

8 o a<Dmmz&i>&m*B:%m%i~rt>zttfT-zz>o 

[0 10 3] *lzB2 3<DJLm (10) IZ^-TcfeolZ. 



8a^LTS<»iSKU^>fWl e©±ffil:, T 
i . C r . W. T a . M o P b f^IMIv U 

3ia9ita«t^'J7|80aSB«t*. N. 
[0 10 4] |s|B#fcB2 5(7>Xf| (10) IZ** £ 5 

180s SMt4o 
[0105] *|CB 2 3 SINS 2 5Ot*lf*l0)l8 
(11) |z«-T cfcSlc. T FT7WSS 1 ooil 
13. «ittf. *EXIi«EC V DSt*T EOS*^*S 
ffll^T. N S G s PSG. BSG, B P S G U E <0 is U 

&««*2iinMiiiH4C»rit-r«. $2imi4 

OffiBli. 5O0nm^fLl> c g2l 

mftttH4 0>IIJ*«<6 0 0 nmflLtfctltf* ^-£*£6 

a &tf a micas y xi*»4rm 

[0 10 6] &ICB2 3 0)X8 (12) ICSf*" cfc^lC, 

f->«6 a i¥*fl:|a)Kls v-7fitt 1 d&n% 

x^^>^fccty»»»ffi2. «ijinimm8 

;U5 a £fflH*imVi!>Z>o *fc* ^I7hl7f>^$ 
HL^BIISf CtlCj:y. 3>^^h^5aSf- 
/^ttfCLTtftlV C*l|Zj:y, ^-$|g6 aODt&r|§£ 

[0 10 7] W:0 2 5O)Il (12) IC***? 

ic. ag^gpicfci^-c. iim+mmnmso stm^&me 

[o 1 o 8] ;jfclzB2 3CDXS (13) ic^-Tcfc 5lc. 

T-*l§6 a U y A I ^CD^m 

[0 10 9] f^B#lcB2 5(DIg (13) IZ^-Tct 5 

[0 1 10] &ICBI2 3X1/^12 5(D^tt-?tl(7)X8 
(1 4) TFT7WSS1 0<7)±® 

ffll>T. NSG. PSG, BSC BPSGfti'^S/'J 

b«S$3l|y|««H7^1tl>c l3lFal$ggi7 
0)KJ?f*. a5 0 0-2 000nm^»^LtN 0 |g2g 
Htt»K4 0)ffillA<5 0 0nmia±fc*lli. ^-^1^6 

a£tfl]lt89 anmcfeit4»4**ii*yxii»i: 
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[0111] $1:12 3(011 (15) l-^-T«fc5l=. 
■ft*«9 a t/\-'J7ll8 0 a ^m^M^f Ztz&tXD 

m3HRI]$£|§ll7|::|§fm-r&o -0><fc5fc h^-fi'yf 
JSt>B#iai6-f cticj: y, h*-;u8 b^f- 

[0 112] I^B#I-E]2 5(0IS (1 5) |C7R-r«fc : 5 

i-, sg^apicfciN-c. 4ffi^ffl«m®8 o scDaa^^ai 

$-B-i>fctf)lcS8 s*BB?L-r-5o 

[0 1 1 3] 5fclCl|2 3(011 (16) IZip-f £51-, 

1 Toafroaw«saKi3«feyii*s«9 a£»istr*. 

Htit*l£9 ali, =.i-h>ij>^©ga^f>f?|1 o~ 

2 0 0 n mlSAVi I:«»t 4i ft, SttftJ. 
*lt*JEItti«>a»811l=ffl^*»*l=l*. A I SfCDS 
*t*0>ftl*?£Htttmfrg>i!SWf 9 a ^JKlSLrt, 

[0 1 14] |^B$ICg]2 5©Ig (16) IZiF-f «fc-5 

ic, ss^asizjso-c, gajLfc4g^-fflaim^8 o s$w 
o&oizmn&BmQ sZBf&i-z. ctu-^y, ac 

[0 115] Ja±lttB^Lfc£5l=3|i:|ISS)KSroS!it^D 
-feXI-cfclxl*, HiHSSlcfclf S&Xfl (D ~ (16) 
fc«l*»l=telt*#xa (D ~ (16) ir^^^lcft 

T 3 OrofSH^EfclStttfTL-C, nft*Jl-gTFT 

at/pft^HT f Tfrt>mf$.is*iz>immmm&$ft 

FTTIz-CSfil OiOT^iaSPlC^figL-C* CCD 

<fc?ic, *jiigffj®icfcL>riim^'r -v^^^fflT ft 

3 o zmrfi? z*m&m i a £ •> y a >nf^fi£-r 

*U£, SSJUX-f -V^^^fflT F T 3 0<DY&m%\Z\ttm 

[o 1 1 6] KS5frt>m8|iJ£fl2!ga>«fc-5lc, * 

a tiU^Sli9 a £4>*83l«lf 6 bWA'JT 
|9 0a?|HltilHlt. f-$86at^-ifrb 
6 blCOlvCI*, ±&OBtt7 
Q-tr^lcfcltSXS (12) l=£l*T. S51JgKU>r> 
^iS&1 elzMS=l>-Si^ h*-;U8 8 a £§8*11,, IS 

(13) l-fcl^T, *I83ISJI6 b-t*US<fcl^ Ml-m 

tse a&xftpmmnme b±ic miftJt^i-fcit* 



Ig (8) A^X*i (10) i:l^«<7)^D-b^l-J:y^ 

a-rntfja*. in*,, m^^^nsnmrn^^-ri, 
as a4rF±a>Bra*&«Bi $ B**-r s fc *>«>iM!i« $ &] 

[0117] ft, ia±BWiLfc«B?n-tix-ei*, 
»ffi*<»J«$*i*Sg3BWIfe»|g7{DSffi*¥S<b-r-& 

fcto<7>«i3ii*fTt>+Lr i*fcivb<, m 3 urisi&siig 7 ro± 

B(c*tL-CSFaft«i31*lfi-r<Et*LT. *ftttl::HX* 
419 a&tflElSjIIII eOTftJ^HbLttitV CCD 
*3ttWB1ta«*. m3Jg|H]*&»K7£»j£ 
-r&Xfll-asi^T, CMP (Chemical Mechanical Pol i 
shing) SftS, xe>a-l>ffll, 'J 7 a—&m l-«fc y 
ffofcy, tISOG (Spin On Glass), liSOQ. 

^ 2*1. -S^iiK<DT FT7WSffi1 OAfx&BIB] 
$eStMlc|Hltt»«£ «2J£ L T t «k t>. 

[0 118] (mSt*^«a<»±»:«fi£) JJUl<DJ:5I= 
fit j& $ tifc «ltlfi»S 1= 1 1 £ B M,mW<D ±(*«f£ $ S 
2 6RUm2 7^#RSLTlttB^-r-5>» ft, 112 61*, T 
FT7U-fI«1 0^-€-(D±lcJ^fi£$*tfc=&«jS^mi: 
*I-«|p]S«2 0©ffil]^t>l.fc s FffillT*$)y, 127 
l±, 12 6fflK-K' Wiit'fc*, 

[O 1 1 9] El 2 6IZfcl\T, T FT7l/'fi«1 0 0) 

y, -e<ortfii]iz3£frLr, mz.\sm2&ftm2 3tmc 
zt&mt LTowi3mftms 3 t><wcn^^xi^„ •>— 

/M*5 2<D*HM©B«i::i*, v 1 — $fj£6 a lziij&<i-st£ 
Br** -T 5 Xfx-mgi-t £ d i: iz J: y T— > « 6 a $S 

ts-r-s^-^^KiiEisBi o i ai/^spiiKKjafflas^ 

1 0 2 A'T F T7 U"fS*5 1 0©— jZll;jtto-Ci6lt b*t 
-cfcy, *2^3 alC^Sfl^^RlTS^'r5>y-e^ 
^-•SCtlCfey^SISS a S^SfiSMEg&l 

o 4A<, co)-aic^fi-r^2iai-»oT^it^4xTt> 
jst^rott&tf, ^fi^ftiHiKi o 4iift-ffl/=itT'te ; 

^wtl*m5*T'4,tft^c T-i >SliEiS[Hl»1 O 

1 ^ia^a^JtroaiicjttoriUMicEjiJLTt.fc^o 

W^-tflfiS^roT 1 — 9^6 al41i^a^«<0-^(0a 
izjfto TEtS£;h.fcT— > ^SEifilel^ « 

ffittic^is-r^j:5ic-r*ttf, T 1 -- 9&mshiBi&<D&m 

&Ztt><*lfe£UZ,„ Ml-T FT7l/-fi«1 0©SI-5 
OKI 0 4fffl£-3fc <*/itt»(7)1ga©iS^ 1 0 5A<gltb 
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T^aig^l 0 etflfcltbtlTl^o fit, 12 7 IZ 
^£51^ 6lz^Lfcv-;U«5 2<b:f$(Slfli:$i 
f££}#o*r[S]gfiR2 o/)<^i$v-;u«5 2ic£ y T ft 

ffi 1 o±[zii % cn^^^-^^lffiistpiffi 101, tl 

jSigH)lHlSSl O 4^[Z^JP^T. 1S»C0^-^«|6 a |C® 
10 3. m$L0)T — a(CRfT^^EU"<;KD^'J^ 

vm^zm&mmzft'ii it ^^^^-r £ ^ ■; ^ * 

ft, ^Sl^f&SlCcfctltf. «fS]S«2 0±(DH2ii3t 
i23liTFT7KSfi1 O0)K3fcSiJ£<*; y t'h* < 

[0 1 2 0] ft, 12 7 (Zfcl^T. ±^Lfc 

1 0 2Rlf±Tm&$m I F 1 0 6IZ#Bl::JBl*&*lTl* 
& o 

[0121] Ja±l 1 ^£12 7 3r#RB LTlftW Ltc^ 
HJfiJ^ffi-CI*. T^fSffiHiIilS&i o 1 StfjfeSiaEM 

[UlSl04jTFT7l/>fiSl OlDJilcKlf 4tt*>y 
Ic. 0i]*_l£TAB (Tape Automated Bond ing)SS±f- 
SS3S**lfcttM)fflLS I IZ. TFT7L/-fiSlOM 

2 0(DSSt3fe^Alfr^(PS^T FT7W1S1 OCD 
as»*tfffl»r5ffll::li#*. TN (Twisted 
Nematic) ^E— h\ V A (Vertical ly Al igned) ^E— h\ 

P D L C (Polymer Dispersed Liquid Crysta I) : E— 

-^^^E- KCDMinJBlS-C. {£t§M 
[0 12 2] lU±I^BJLfz^llS£^^lcfclt^^ H B H ^M 

?MttlK*tR (#) G (tK) b (#) fflo^-r h/<;u^ 

©y-f 9 P V* S LT»*i*tfeftft©*4« 

lfi»»T?li. 2*fp]gffi2 OlZ. 4 )V$l*Wi\ft> 

ftT^ftt^. LfrLtt4<&« « 2&3fcBI 2 3 (Dl&tfLZtl 
Xl*Ul\mmW&9 a|z»IfiJ-r4BrSfi«fCRGB<D* 
^-:7*ju***(D««Bfc#i::* 2*fS)Xffi2 o±lzf& 

J&LTicfcl^o fc&lM*. TFT7WIS1 0±(7>R 



[0 12 3] *fc, ftH*lZ»(+6*l4X-r->^></* 

>TFT-efcStLtHWLfc^ SX*#I(DTFT 
^7W7^V'J3>T F T^0>*&(Dff2xeCDT F T IC 

[hi] m%*¥l£Wi<Dm^mmBmvfc&&&3^m\z 

[12] mi n^so^ B H B^sizfcit^^-^^. £ 
ml wmnmwtfmf&ztitcT ftt u-rs«a>t§» 
irr*ttR<D!i*»a>™Bi-c**. 

[B3] 12CDA-A' WrffiH-Cfcfto 

[14] mi Xtt»ffi(Dift>ttBI=felt«Ht7ffii«lz» 

[05] 140B-B' »ffiH-e*4o 

[B6i m2Hjfe^so^ B B a ^aizfcit^s^^iz^ 
js $ * ^as^gptf) ¥® i-c fe 5 0 

[17] I60C-C Wt'feSc 

[is] m3nmmm<0}&m&m\zni+&m*m&\zj& 

[19] 18CDD-D' ^rffilT'fc^o 

[ii o] &4mmmm<Dm&&m\zt$i+z>ffi*i£m\z 
mt& $ ti * s-s^sjo) ¥® i -e s> & o 

[11 1] 11 OCDE-E' ©r®lT*fe^o 

[112] «ft%¥8K0K5fttt»tt'Cfe«»MM 

F T7 SfiCDffiKirr £*g!*(DiIj§ftl*CD¥SlT*fc 

^> o 

[11 3] B1 2(DF-F' ©T®lT*fc^>o 

[114] m5HSS^S(D;-«B B B^(Zfc(t^,S^^IZ 

[11 5] 11 4(DG-G' eT@lT*fei)o 

[11 6] K6SK»ttO)JMttBI=fiit««l7fl«l= 

^/s$n^#4g^^(D^®i-efc^o 

[11 7] 11 6<7)H-H' BTffilT'fc^o 

[118] *7Xtt»S0)JftAttBI=dslt««7««l= 
^^Stt^^&iS^gp^^SlT'fc^o 
[119] B180I-I' BT®lT*fc^)o 

[12 o] «8Xtt»tta)MaBicfiit««7tI«i= 



16 



[121] 120CDJ-J' mt'fc^o 
(^<7> 1 ) T'fc^o 

[12 3] »a««a>»it^p-b^a)*llfi»!Bicfci+4 
li^«^MSicoi>T(D^xii$iii^iiorjF-rxggi 

«i*««fco^r<D*xas«siaoT«-rxsH (* 

CD 1 ) "Cifcfto 

[■2 5] iS B B H ^M<7)lSii^P-trX(7)|ISgJ^ffi(cfclt^ 

iS^nnsi^o^-ccD^xs^in^iioT^-rxai! (* 

(7)2) T'fc£o 

[126] &mmteB<r>&ikmm\zt5\iz > T ftt^ 

[127] U26CDK-K' illt^l). 
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